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A Company Called TRW 


TRW Means Quality 


TRW Electronic Components Group 


Worldwide Sales/ Distributor 
Organization 


TRW Electronic Components Group 
Members 


TRW is a diversified company that provides high technology products and services through 
90,000 employees in 300 locations, worldwide. Nearly 15,000 of its people are scientists and 
engineers. 


Accomplishments over the past twenty-five years include the building of more than 175 
spacecraft, including Pioneer 10, the first to leave our solar system. Recent achievements in 
the area of electronic components include the first commercial usage of one-micron geometry 
for very large scale integrated circuitry, resistor networks made from non-noble hybrid 
materials, optoelectronic integrated circuitry, self-aligning fiber optic connectors, and laser- 
scribed capacitors. 


Quality is a theme that extends throughout the entire TRW organization. As a broadly 
diversified manufacturer, TRW’s commitment to producing only the highest quality products 
spans many industries. In the automotive industry, for example, the percentage of parts made 
by TRW in the renowned Mercedes Benz is higher than in any other vehicle. Titanium engine 
valves perfected by TRW are used in racing engines everywhere. Another example is the 
aircraft industry, where TRW is a premier supplier of jet engine compressor blades, variable 
pitch propellers, precision bearings, fuel pumps, engine components, and electronic components 
for both commercial and military aircraft. In the safety and quality conscious aviation industry, 
TRW’'s rich tradition of excellence extends back to Lindbergh’s transatlantic flight. The Spirit of 
St. Louis used engine valves developed by the Thompson Products Company, which later 
became TRW. Producing quality products has been an important part of TRW’s past and 
remains an integral part of its present and future objectives. That is why TRW means quality. 


TRW Electronic Components Group offers more than 300 product lines, perhaps the most 
extensive selection of electronic components available from any one manufacturer. These lines 
include both standard and custom products to meet the needs of industrial, consumer, and 
defense markets. TRW components find applications in computer, telecommunication, 
aerospace, medical instrumentation, home entertainment, and automotive equipment. 


The Optoelectronics Division, as a part of the Electronics Components Group, is served by 70 
locations of sales offices in the United States, Canada, and Puerto Rico. In addition, the 
Optoelectronics Division has a nationwide organization of factory trained field application 
engineers available to provide applications and specification assistance. An extensive network of 
sales representatives and distributors in Europe and the Far East has been established by TRW 
in order to provide the highest level of service in each country. This network functions under 
the direction of a sales headquarters in Guildford, England. 


Capacitor Division 

Connector Division 

Cylindrical Connector Division 
Daut + Rietz GmbH Co. KG 
Electronic Assemblies Division 
LS! Products Division 

Motor Division 
Optoelectronics Division 
Resistive Products Division 
RF Devices Division 


Tomorrow is taking shape at A Company Called TRW. 
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Hermetic Pill Lensed | 15 Esser) AQ 1.50 V @ 50 mA 100 pA @ 2.0 V 4 
Hermetic Pill Lensed 15 1.50 V @ 50 mA 100 pA @ 2.0 V 4 
Hermetic TO-46 Lensed 18 1.75 V @ 100 mA 100 pA @ 2.0 V 6 
Hermetic T0-46 Lensed | 18 1.75 V @ 100 mA 100 pA @ 2.0 V 6 
OP132 Hermetic T0-46 Lensed | 18 1.75 V @ 100 mA 100 pA @ 2.0 V 6 
OP133 Hermetic TO-46 Lensed | 18 1.75 V @ 100 mA 100 pA @ 2.0 V 6 
OP130W Hermetic TO-46 50 1.75 V @ 100 mA 100 pA @ 2.0 V 6 
OP131W Hermetic TO-46 50 1.75 V @ 100 mA | 100 pA @2.0V 6 | 
OP132W Hermetic TO-46 50 1.75 V @ 100 mA 100 pA @ 2.0 V 6 
OP133W Hermetic 10-46 50 1.75V@100mA | 100 pA @2.0V 6 
OP140SL Plastic Lateral 40 Eeiapn 1.60 V @ 20 mA 100 pA @ 2.0 V 8 
OP140SLA Plastic Lateral 40 Eeapn 1.60 V @ 20 mA 100 pA @ 2.0V 8 
OP140SLB Plastic Lateral 40 . 1.60 V @ 20 mA 100 pA @ 2.0 V 8 
OP140SLC Plastic Lateral 40 Eiapry 20 AQ mWicm? 20 mA 1.60 V @ 20 mA 100 pA @ 2.0 V 8 
OP140SLD Plastic Lateral 40 Eaapr) 100 30 mWicm? ss 20 mA 1.60 V @ 20 mA 100 pA @ 2.0 V 8 
OP160SL Plastic T-1 Lensed 16 Feiner) 1.60 V @ 20 mA 100 pA @ 2.0 V 10 
OP160SLA Plastic T-1 Lensed 16 Eeiapr) 1.60 V @ 20 mA 100 pA @ 2.0 V 10 
OP160SLB Plastic T-1 Lensed 16 Coan 1.40 22 mWicm? = 20 mA 1.60 V @ 20 mA 100 pA @ 2.0 V 10 
OP160SLC Plastic T-1 Lensed 16 BiIAPT) 1.60 V @ 20 mA 100 pA @ 2.0 V 10 
OP160SLD Plastic T-1 Lensed 16 BiAPT) 1.60 V @ 20 mA 100 pA @ 2.0 V 10 
OP160W Plastic T-1 85 Py ; 1.60 V @ 20 mA 100 pA @ 2.0 V 12 
OP161SL Plastic T-1 Lensed 16 Eeiapry 050 - mWicm? —s- 20 mA 1.60 V @ 20 mA 100 pA @ 2.0 V 14 
| OPIG1SLA Plastic T-1 Lensed 16 Eeiapry 1.60 V @ 20 mA 100 wA @ 2.0 V 14 
OP161SLB Plastic T-1 Lensed 16 Eeiapri 1.60 V @ 20 mA 100 pA @ 20V 14 
OP161SLC Plastic T-1 Lensed 16 Eaiapry 1.60 V @ 20 mA 100 pA @ 2.0 V 14 
OP161SLD Plastic T-1 Lensed 16 Eeiapry 28 95 mWicm? = 20 mA 1.60 V @ 20 mA 100 pA @ 2.0 V 14 
OP168F Plastic Custom 104 Eeiaer) 20 _ mWicm? = 20 mA 1.60 V @ 20 mA 100 vA @ 2.0V 16 
OP168FA Plastic Custom 104 Eeiapri 1.60 V @ 20 mA 100 vA @ 2.0V 16 
OP168FB Plastic Custom 104 Eiapry 1.60 V @ 20 mA 100 pA @ 2.0 V 16 
OP168FC Plastic Custom 104 Eiapry 34 — mWicm? =—s- 20 mA 1.60 V @ 20 mA 100 pA @ 20V 16 
OP169SL Plastic Custom 46 Eeiapr) 1.60 V @ 20 mA 100 pA @ 2.0 V 18 
OP169SLC Plastic Custom 46 Eeraen 1.60 V @ 20 mA 100 pA @ 20 V 18 
| OPI69SLD Plastic Custom 46 Epiapry 20 mA 1.60 V @ 20 mA 100 pA @ 2.0 V 18 
QP223 Hermetic Pill Lensed 18 Eoiapry 50 mA 80 V @ 50 mA 100 pA @ 2.0 V 20 
QP224 Hermetic Pill Lensed 18 Eeiapr 90 mA 80 V @ 50 mA 100 pA @ 2.0 V 20 
QP231 Hermetic TO-46 Lensed | 18 Eeiapr) mWicm? =: 100 mA 2.0 V @ 100 mA 100 vA @ 2.0 V 22 
0P232 Hermetic TO-46 Lensed | 18 Eeiapn 2.0 V @ 100 mA 100 pA @ 2.0 V 22 
0P233 Hermetic TO-46 Lensed | 18 Eset) 3.0 — mW/cm? 100 mA 2.0 V @ 100 mA 100 wA @2.0V 22 
| OP231W Hermetic 10-46 50 BIAPT) 1.50 — mW/cm? 100 mA 2.0 V @ 100 mA 100 pA @ 2.0 V 22 
| OP232W Hermetic T0-46 50 Eeiapry mW/cm? 2.0 V @ 100 mA 100 pA @ 2.0 V 22 
QP233W Hermetic 10-46 50 Eiapry 2.0 V @ 100 mA 100 pA @ 2.0 V 22 
OP240SL Plastic Lateral 40 EeapT) 050  — mWicm? ss: 20 mA 1.80 V @ 20 mA 100 pA @ 2.0V 24 
OP240SLA Plastic Lateral 40 Cesar 1.80 V @ 20 mA 100 pA @ 2.0 V 24 
OP240SLB Plastic Lateral 40 Eiapry 1.80 V @ 20 mA 100 pA @ 2.0 V 24 
OP240SLC Plastic Lateral 40 Epiapry 1.80 V @ 20 mA 100 pA @ 2.0 V 24 
OP260SL Plastic T-1 Lensed 16 Eeiapn 1.80 V @ 20 mA 100 pA @ 2.0 V 26 
OP260SLA Plastic T-1 Lensed 16 BIAPT) 1.80 V @ 20 mA 100 pA @ 2.0 V 26 
OP260SLB Plastic T-1 Lensed 16 @iAPT) 1.80 V @ 20 mA 100 pA @ 2.0 V 26 
OP260SLC Plastic T-1 Lensed 16 Eeiapt) 1.80 V @ 20 mA 100 pA @ 2.0 V 26 
OP268FA Plastic Custom 104 Eeiapri 1.80 V @ 20 mA 100 pA @ 2.0 V 28 
OP268FB Plastic Custom 104 eIAPTI 1.80 V @ 20 mA 100 pA @ 2.0 V 28 
OP268FC Plastic Custom 104 Eeiapn 1.80 V @ 20 mA 100 pA @ 2.0 V 28 
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Emitters (continued) 


Beam 
Part No. Case Style a Symbol Min. Max 





Max. V; Max. |, Page 
wach at Rated I, at Rated |, at Rated V, No. 






ae 




















op269 Plastic Custom 1.80 V @ 20 mA 100 pA @ 2.0V 

OP269SLA Plastic Custom 1.80 V @ 20 mA 100 pA @2.0V 

OP269SLB Plastic Custom 1.80 V @ 20 mA 100 pA @ 2.0 V ‘i 
OP290A Plastic T-1 % Lensed 40V @1.50A 10 pA @ 5.0 V 32 
QP290R Plastic T-1 34 Lensed 40 E avapTi 180 300 m\N/em? 150A ANV@I150A 10 uA @50V 32 
OP290C Plastic T-1 % Lensed 50 EapT 150 ~ mW/cm? 1.50 A 40V@1.50A 10 pA @5.0V 32 
OP291A Plastic T-1 % Lensed 60 EaiapT 16.0 _ mW/cm? 100 mA 2.0 V @ 100 mA 100 pA @ 2.0 V 32 
OP291B Plastic T-1 % Lensed 50 Eoiapr 13.0 26 mW/cm? 100 mA 2.0 V @ 100 mA 100 pA @ 20 V 32 
OP291C Plastic 1-134 Lensed 50 Epapr 10.0 - mW/cm? 100 mA 2.0 V @ 100 mA 100 pA @ 2.0 V 32 
OP292A Plastic T-1%4 Lensed 50 Eeiapt 2a — mW/cm? 20 mA 1.75 V @ 20 mA 10 pA @ 5.0 V 32 
OP292B Plastic T-1% Lensed 50 EeiapT 2.2 44 mW/cm? 20 mA 1.75 V @ 20 mA 10 pA @ 5.0 V 32 
OP292C Plastic 1-1% Lensed 50) Eaapty 1.70 _ mW/cm? 20 mA 1.75 V @ 20 mA 10 pA @ 5.0 V 32 
OP293A Plastic TO-46 Lensed 60 Ear 16.0 _ mW/cm? 100 mA 2.0 V @ 100 mA 100 pA @ 2.0 V 36 
OP293B Plastic T0-46 Lensed 60 Ener 13.0 20 mW/cm? 100 mA 2.0 V @ 100 mA 100 pA @ 2.0V 36 
OP293C Plastic T0-46 Lensed 60 Ee apr) 10.0 — mW/cm? 100 mA 2.0 V @ 100 mA 100 pA @ 2.0 V 36 
OP295A Plastic 1-134 Lensed 15 Cerner 44 — mW/cm? 1.50 A 40V @1.50A 10 pA @ 5.0 V 32 
OP295B Plastic 1-134 Lensed 15 EaapT 40V@1.50A 10 pA @ 5.0 V 32 
OP295C Plastic T-1% Lensed 15 Eoapri 40V@1.50A 10 pA @ 5.0 V 32 
OP2S6A Plastic T-1% Lensed 15 Epiapr) 2.0 V @ 100 mA 100 pA @ 2.0 V 32 
OP296B Plastic T-1% Lensed 15 Eaapr) 2.0 V @ 100 mA 100 pA @ 2.0 V 32 
OP296C Plastic T-1% Lensed 15 EpiapTy 2.0 V @ 100 mA 100 pA @ 2.0 V 32 
OP297A Plastic 1-134 Lensed 15 Eeiapry 1.75 V @ 20 mA 10 pA @ 5.0 V 32 
OP297B Plastic 1-194 Lensed 15 Eerapr) 1.75 V @ 20 mA 10 pA @ 5.0 V 32 
OP297C Plastic 1-134 Lensed 15 Eaiapr 1.75 V @ 20 mA 10 pA @ 5.0 V 32 
OP298A Plastic T0-46 Lensed 25 Ease) 2.0 V @ 100 mA 100 pA @ 2.0 V 36 
OP298B Plastic TO-46 Lensed 25 Epiapty 2.0 V @ 100 mA 100 pA @ 2.0 V 36 
OP298C Plastic 10-46 Lensed 25 Eeiapr) 2.0 V @ 100 mA 100 pA @2.0V 36 
OP298D Plastic TO-46 Lensed 25 Ease) 2.0 V @ 100 mA 100 pA @ 2.0 V 36 
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Product Selection Guide 





Sensors | 


Case Style Output Type 





Hermetic Pill Lensed 
Hermetic Pill Lensed 


Photodariington 
Photodarlington 


Min. Visnceo Max. Iceo Page 
ee at Rated Ver and E, at Rated I. at Rated Ver No. 


5.0 V and 1.00 mW/cm? 
5.0 V and 1.00 mW/cm? 


15.0 V @ 100 pA 
15.0 V @ 100 pA 


! 1.00 pA @ 10.0 V 
1.00 pA @ 10.0 V 


Hermetic Pill Lensed Photodarlington 9.0 V and 1.00 mW/cm? | 15.0 V @ 100 pA | 1.00 pA @ 10.0 V HH 

Hermetic Pill Lensed Photodarlington 9.0 V and 1.00 mWicm? | 15.0 V @ 100 pA | 1.00 pA @ 10.0 V 44 

OP304 Hermetic Pill Lensed Photodarlington 5.0 V and 1.00 mWicm? | 15.0V @ 100 pA | 1.00 pA @ 10.0 V 44 

| OP305 Hermetic Pill Lensed Photodarlington 5.0 V and 1.00 mWicm? | 15.0 V @ 100 A | 1.00 pA @ 10.0 V 44 
OP500 Plastic T-1 Lensed Phototransistor 6.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 15.0 V 46 
OP5O0SLA Plastic T-1 Lensed Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 15.0 V 46 

| OP500SLB Plastic T-1 Lensed Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 15.0 V 46 
OPS00SLC Plastic T-1 Lensed Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 15.0 V 46 
OPS500SLD Plastic T-1 Lensed Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 15.0 V 46 
OP500SR Plastic T-1 Lensed Phototransistor 8.0 V and .13 mWicm? | 30 V @ 1.00 mA 100 nA @ 10.0 V 48 
OPSOOSRA Plastic T-1 Lensed Phototransistor 5.0 V and .13 mWicm? | 30V @1.00 mA | 100 nA @ 10.0 V 48 

| OPSCOSRB Plastic 7-1 Lensed Phototransistor 9.0 V and .13 mWicm? | 30V @1.00 mA | 100 nA @ 10.0 V 48 
OP500SRC Plastic T-1 Lensed Phototransistor 5.0 V and .13 mWicm? | 30 V @ 1.00 mA 100 nA @ 10.0 V 48 
OPSOOSRD Plastic T-1 Lensed Phototransistor 9.0 V and .13 mWicm? | 30V @1.00 mA | 100 nA @ 10.0 V 48 
OP500W Plastic T-1 Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 15.0 V 50 
OP501 Plastic T-1 Lensed Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 10.0 V 52 
OP501SLA Plastic T-1 Lensed Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 10.0 V 52 
OP501SLB Plastic T-1 Lensed Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 10.0 V 52 
OP501SLC Plastic T-1 Lensed Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 10.0 V 52 
OP501SLD Plastic T-1 Lensed Phototransistor 5.0 V and 20 mWicm? | 30 V @ 100 pA 100 nA @ 10.0 V 52 
OPS01SR Plastic T-1 Lensed Phototransistor 9.0 Vand .13 mWicem? | 30V@1.00 mA | 100 nA @ 10.0 V 04 
OPS01SRA Plastic 1-1 Lensed Phototransistor 9.0 V and .13 mWicm? | 30V @1.00 mA | 100 nA @ 10.0 V 04 
OP501SRB Plastic T-1 Lensed Phototransistor 5.0 V and .13 mWicm? | 30 V @ 1.00 mA 100 nA @ 10.0 V 54 
OP501SRC Plastic T-1 Lensed Phototransistor 5.0 V and .13 mW/cm? 30 V @ 1.00 mA 100 nA @ 10.0 V 54 
OP501SRD Plastic T-1 Lensed Phototransistor 5.0 V and .13 mW/cm? 30 V @ 1.00 mA 100 nA @ 10.0 V 54 
OP508FA Plastic Custom Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 10.0 V 56 
OP508FB Plastic Custom Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 10.0 V 56 
OP508FC Plastic Custom Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 10.0 V 56 
OP509 Plastic Custom Phototransistor 8.0 V and 1.00 mWicm? | 30 V @ 100 pA 100 nA. @ 10.0 V 58 

| OP509SLC Plastic Custom Phototransistor 9.0 V and 1.00 mW/cm? | 30 V @ 100 pA 100 nA @ 10.0 V 58 
OPS09SLD Plastic Custom Phototransistor 5.0 V and 1.00 mW/cm? | 30 V @ 100 pA 100 nA @ 10.0 V 58 
OP530 Plastic T-1 Lensed Photodarlington 5.0 V and .50 mWicm? | 15.0V @ 1.00 mA | 100 nA @ 10.0 V 60 
OP538F Plastic Custom Photodarlington 5.0 V and 1.00 mWicm? | 15.0 V @ 1.00 mA | 225 nA @ 10.0 V 62 
OP538FA Plastic Custom Photodarlington 5.0 V and 1.00 mWi/cm? | 15.0 V @ 1.00 mA | 225 nA @ 10.0 V 62 
OP538FB Plastic Custom Photodarlington 5.0 V and 1.00 mW/cm? | 15.0 V @ 1.00 mA | 225 nA @ 10.0 V 62 
OP538FC Plastic Custom Photodarlington 5.0 V and 1.00 mW/cm? | 15.0 V @ 1.00 mA | 225 nA @ 10.0 V 62 
OP550 Plastic Lateral Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 10.0 V 64 
OP550SLA Plastic Lateral Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 10.0 V 64 

| OP550SLB Plastic Lateral Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 10.0 V 64 
| OPS550SLC Plastic Lateral Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 10.0 V 64 
OP550SLD Plastic Lateral Phototransistor 5.0 V and 20 mW/cm? 30 V @ 100 pA 100 nA @ 10.0 V 64 

| OP560 Plastic Lateral Photodarlington 2.0 V and 1.00 mW/cm? | 30 V @ 1.00 mA 100 nA @ 10.0 V 70 
OP560A Plastic Lateral Photodarlington 2.0 V and 1.00 mW/cm? | 30 V @ 1.00 mA 100 nA @ 10.0 V 70 
OP560B Plastic Lateral Photodarlington 2.0 V and 1.00 mW/cm? | 30 V @ 1.00 mA 100 nA @ 10.0 V 70 
OP560C Plastic Lateral Photodarlington 2.0 V and 1.00 mW/cm? | 30 V @ 1.00 mA 100 nA @ 10.0 V 70 
OP593A Plastic TO-18 Lensed Phototransistor 5.0 V and 1.50 mWicm? | 30 V @ 100 pA 100 nA @ 10.0 V 72 
OP593B Plastic TO-18 Lensed Phototransistor 5.0 V and 1.50 mW/cm? | 30 V @ 100 pA 100 nA @ 10.0 V 72 
OPS93C Plastic TO-18 Lensed Phototransistor 9.0 V and 1.50 mWicm? | 30 V @ 100 pA 100 nA @ 10.0 V 72 

| OP598A Plastic TO-18 Lensed Phototransistor 5.0 V and 1.50 mW/cm? | 30 V @ 100 pA 100 nA @ 10.0 V 72 
| OP598B Plastic TO-18 Lensed Phototransistor 5.0 V and 1.50 mW/cm? | 30 V @ 100 pA 100 nA @ 10.0 V 72 
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Sensors (continued) 


Part No. Case Style Output Type Max. Icon) at Rated V,_ and E, at Rated I at Rated Vee No. 


OP598C Plastic TO-18 Lensed Phototransistor : 5.0 V and 1.50 mW/cm? | 30 V @ 100 pA 100 nA @ 10.0 V 
OP600 Hermetic Pill Lensed Phototransistor 50 - mA 5.0 V and 20 mW/cm? 50 V @ 100 pA 25 nA @ 10.0 V 
OP601 Hermetic Pill Lensed Phototransistor 50 3.0 mA 5.0 V and 20 mW/cm? 50 V @ 100 pA 25 nA @ 10.0 V 
OP602 Hermetic Pill Lensed Phototransistor 5.0 V and 20 mW/cm? 50 V @ 100 pA 25 nA @ 10.0 V 





































































Hermetic Pill Lensed Phatotransistor 40 8.0 mA 5.0 V and 20 mW/cm? 50 V @ 100 pA 25 nA @ 10.0 V 
Hermetic Pill Lensed Phototransistor 7.0 22 mA 5.0 V and 20 mW/cm? 50 V @ 100 pA 25 nA @ 10.0 V 
Hermetic Pill Lensed Phototransistor 50 ~ mA 5.0 V and 20 mW/cm? 25 V @ 100 pA 100 nA @ 10.0 V 
neimetic Pit Lensed riowiransisiar 0 g.0 mA u.o ¥ ana 26 mWicim’ 20 V @ 100 pA 100 nA @ i8.0 V 




































; 5.0 V and 20 mW/cm? 
40 8.0 mA 5.0 V and 20 mW/cm? 
7.0 a: mA 5.0 V and 20 mW/cm? 
5.0 V and 5.0 mW/cem? 


: 5.0 V and 5.0 mW/cm? 
2.0 5.0 mA 5.0 V and 5.0 mW/cm? 
40 8.0 mA 5.0 V and 5.0 mW/cm? 
5.0 V and 5.0 mW/cem? 


5.0 V and 5.0 mW/cm? 
30 — mA 5.0 V and 5.0 mW/cm? 
50 3.0 mA 5.0 V and 5.0 mW/cm? 
5.0 V and 5.0 mW/cm? 


5.0 V and .50 mW/cm? 
40 _ mA 5.0 V and 50 mW/cm? 
50 oa mA 5.0 V and 5.0 mWicm? 
5.0 V and 5.0 mW/cm? 


5.0 V and 5.0 mW/cm? 
7.0 — mA 5.0 V and 5.0 mWicm? 
15.0 — mA 5.0 V and 5.0 mW/cm? 
5.0 V and 5.0 mW/cm? 


; 5.0 V and 5.0 mW/cm? 
1.50 _ mA 5.0 V and 5.0 mW/cm? 
2.0 — mA 5.0 V and 5.0 mW/cm? 
5.0 V and 5.0 mW/cm? 


Phototransistor 
Phototransistor 
Phototransistor 
Phototransistor 


Hermetic Pill Lensed 
Hermetic Pill Lensed 
Hermetic Pill Lensed 
Hermetic TO-18 Lensed 


Hermetic T0-18 Lensed 
Hermetic 10-18 Lensed 
Hermetic 10-18 Lensed 
Hermetic 10-18 Lensed 


Hermetic T0-18 Lensed 
Hermetic 10-18 

Hermetic T0-18 
Hermetic 10-18 


Hermetic TO-18 Lensed 
Hermetic 10-18 

Hermetic TO-18 Lensed 
Hermetic 10-18 Lensed 


Hermetic T0-18 Lensed 
Hermetic TO-18 Lensed 
Hermetic TO-18 Lensed 
Hermetic TO-18 


Hermetic T0-18 
Hermetic T0-18 
Hermetic TO-18 
Hermetic 10-18 


25 V @ 100 pA 
25 V @ 100 pA 
25 V @ 100 pA 
30 V @ 100 pA 


30 V @ 100 pA 
30 V @ 100 pA 
30 V @ 100 pA 
30 V @ 100 pA 


30 V @ 100 pA 
30 V @ 100 pA 
30 V @ 100 pA 
30 V @ 100 pA 


15.0 V @ 100 pA 
15.0 V @ 100 pA 
30 V @ 100 pA 
30 V @ 100 pA 


30 V @ 100 pA 
30 V @ 100 pA 
30 V @ 100 pA 
30 V @ 100 pA 


30 V @ 100 pA 
30 V @ 100 pA 
30 V @ 100 pA 
30 V @ 100 pA 


100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 


100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 


100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 


1.00 pA @ 10.0 V 
1.00 pA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 


100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 


100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 








































Phototransistor 
Phototransistor 
Phototransistor 
Phototransistor 













































OP805 
| OPB00W 
OP801W 
OP802W 


Phototransistor 
Phototransistor 
Phototransistor 
Phototransistor 










































Photodarlington 
Photodarlington 
Phototransistor 
Phototransistor 











































OP843 
OP844 
OP845 
OP841W 


OP842W 
OP843W 
OP844W 

OP845W 


Phototransistor 
Phototransistor 
Phototransistor 
Phototransistor 










































Phototransistor 
Phototransistor 
Phototransistor 
Phototransistor 










Photologic™ Devices 


Max. 
Propagation | 
Output Min./Max. Max. lo¢ Min./Max. Delay 
Part No. - Case Style Circuit Voc at V,,=5.25 V E,T(+) (torn ton) 


OPL550 Plastic Lateral Buffer, Totem-Pole 4.6/5.5 V 15.0 mA @ 0 or 3.0 mWicm? .20/2.4 mWicm? 
OPL550SLB Plastic Lateral Buffer, Totem-Pole 4.5/5.5 V 15.0 mA @ 0 or 3.0 mW/cm’? .65/1.90 mW/cm? 
OPL550SLA Plastic Lateral Buffer, Totem-Pole 4.5/5.5 V- 15.0 mA @ 0 or 3.0 mWicm? 2511.40 mWicm? 
OPL550-0C Plastic Lateral Buffer, Open-Collector 4.5/5.5 V 15.0 mA @ 0 or 3.0 mWicm? .25/2.4 mWicm? 


OPL550SLB-OC | Plastic Lateral Buffer, Open-Collector 4.5/5.5 V 15.0 mA @ 0 or 3.0 mWicm? .65/1.90 mW/cm? 
OPL550SLA-OC | Plastic Lateral Buffer, Open-Collector 4.5/5.5 V 15.0 mA @ 0 or 3.0 mWicm? 2511.40 mWicm? 


OPL551 Plastic Lateral Inverter, Totem-Pole 4.5/5.5 V 15.0 mA @ 0 or 3.0 mWicm? .25/2.4 mW/cem? 
OPL551SLB Plastic Lateral Inverter, Totem-Pole 4.5/5.5 V 15.0 mA @ 0 or 3.0 mWicm? .65/1.90 mW/cm? 


OPL551SLA Plastic Lateral Inverter, Totem-Pole 4.5/5.5 V 15.0 mA @ 0 or 3.0 mWicm? 2511.40 mWicm? 
| OPL551-0C Plastic Lateral Inverter, Open-Collector 4.5/5.5 V 15.0 mA @ 0 or 3.0 mWicm? 252.4 mW/cm? 
OPL551SLB-OC | Plastic Lateral Inverter, Open-Collector 4.5/5.5 V 15.0 mA @ 0 or 3.0 mWicm? .65/1.90 mW/cm? 
OPL551SLA-OC | Plastic Lateral Inverter, Open-Collector 4.5/5.5 V 15.0 mA @ 0 or 3.0 mWicm? 2511.40 mW/cm? 


OPL800 Hermetic 10-18 Lensed Buffer, Totem-Pole 4.8/5.2 V 15.0 mA @ 0 or 1.00 mWicm? —/3.0 mW/cm? 
OPL800-0C Hermetic T0-18 Lensed Buffer, Open-Collector 4.8/5.2 V 15.0 mA @ 0 or 1.00 mWicm? —/3.0 mW/cm? 
OPL801 Hermetic TO-18 Lensed Inverter, Totem-Pole 4.8/5.2 V 15.0 mA @ 0 or 1.00 mW/cm? —/3.0 mW/cm? 
OPL801-0C Hermetic T0-18 Lensed inverter, Open-Collector 4.8/5.2 V 15.0 mA @ 0 or 1.00 mW/cm? —/3.0 mW/cm? 
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Product Selection Guide 





Photodiodes 


a Case Style Output Type 


| OP900 | Hermetic Pill Lensed 


Nin. Vine Niax. I, Page 
at Rated V, and E, at Rated |, at Rated V, No. 


10.0 V and 20 mWiem? | 100 V @ 100 A 10.0 nA @ 10.0 V 
9.0 V and 5.0 mWiem? | 32 V @ 100 pA 25 nA @ 10.0 V 
9.0 V and 5.0 mWicm? | 32 V @ 100 pA 25 nA @ 10.0 V 


Photodiode | 8.0 uA 
Photodiode uA 
Photodiode pA 


OP913 Hermetic TO-5 Lensed 
OP913W Hermetic TO-5 


Optically Coupled Isolators 


| Min. CTR @ Min. Isolation | Min. Vignyceo Max. leco Page | 
Part No. Case Style Output Type Rated V,, and [, Voltage at. Rated I, at Rated V,, No. | 


CNY17/1 
CNY 17/2 
CNY17/3 
CNY17/4 


OPI102 
OPI103 
OPI110 
OPI110A 


OPI110B 
OPI110C 
OPI113 
OPI120 


OPI23 
OPH30 
OPI140 
OPI150 


OPI153 
OPI210 
OPI211 
QPI1264 


OPI1264A 
OPI12648 
OPI1264C 
OPI2100 
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Hermetic TO-72 
Hermetic T0-72 
Hermetic TQ-72 
Hermetic TO-5 


Hermetic TO-5 
Hermetic TO-5 
6 Pin P-DIP 
6 Pin P-DIP 


6 Pin P-DIP 
6 Pin P-DIP 
6 Pin P-DIP 
6 Pin P-DIP 


6 Pin P-DIP 
6 Pin P-DIP 
6 Pin P-DIP 
6 Pin P-DIP 


6 Pin P-DIP 
6 Pin P-DIP 
6 Pin P-DIP 
6 Pin P-DIP 


6 Pin P-DIP 
6 Pin P-DIP 
6 Pin P-DIP 
6 Pin P-DIP 


Hermetic TO-5 
Hermetic TO-5 
Plastic Axial 
Plastic Axial 


Plastic Axial 
Plastic Axial 
Plastic Axial 
Hermetic Axial 


Hermetic Axial 
Hermetic T0-5 
Hermetic TO-72 
Hermetic Axial 


Hermetic Axial 
Surface Mount 
Surface Mount 
Plastic Axial 


Plastic Axial 
Plastic Axial 
Plastic Axial 
6 Pin P-DIP 


Phototransistor 
Phototransistor 
Phototransistor 
Phototransistor 


Phototransistor 
Phototransistor 
Phototransistor 
Phototransistor 


Phototransistor 
Phototransistor 
Photodarlington 
Photodarlington 


Photodarlington 
Photodarlington 
Photodarlington 
Phototransistor 


Phototransistor 
Phototransistor 
Phototransistor 
Phototransistor 


Phototransistor 
Phototransistor 
Phototransistor 
Phototransistor 


Phototransistor 
Phototransistor 
Phototransistor 
Phototransistor 


Phototransistor 
Phototransistor 
Photodarlington 
Phototransistor 


Photodarlington 
Photodarlington 
Phototransistor 
Phototransistor 


Photodarlington 
Phototransistor 
Phototransistor 
Phototransistor 


Phototransistor 
Phototransistor 
Phototransistor 
Phototransistor 
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15% @ 10.0 V and 10.0 mA 
30% @ 10.0 V and 10.0 mA 
60% @ 10.0 V and 10.0 mA 
25% @ 5.0 V and 10.0 mA 


60% @ 5.0 V and 10.0 mA 
100% @ 5.0 V and 10.0 mA 
20% @ 10.0 V and 10.0 mA 
20% @ 10.0 V and 10.0 mA 


10% @ 10.0 V and 10.0 mA 
10% @ 10.0 V and 10.0 mA 
100% @ 10.0 V and 10.0 mA 
100% @ 10.0 V and 10.0 mA 


50% @ 10.0 V and 10.0 mA 

500% @ 10.0 V and 10.0 mA 
500% @ 10.0 V and 10.0 mA 
100% @ 10.0 V and 10.0 mA 


100% @ 10.0 V and 10.0 mA 
100% @ 10.0 V and 10.0 mA 
20% @ 1.00 V and 20 mA 
20% @ 1.00 V and 20 mA 


40% @ 5.0 V and 10.0 mA 
63% @ 5.0 V and 10.0 mA 
100% @ 5.0 V and 10.0 mA 
160% @ 5.0 V and 10.0 mA 


25% @ 5.0 V and 10.0 mA 
100% @ 5.0 V and 10.0 mA 
12.5 % @ 5.0 V and 16.0 mA 
25% @ 5.0 V and 16.0 mA 


50% @ 5.0 V and 16.0 mA 
100% @ 5.0 V and 16.0 mA 
50% @ 2.0 V and 16.0 mA 
20% @ 5.0 V and 10.0 mA 


50% @ 2.0 V and 10.0 mA 
200% @ 2.0 V and 5.0 mA 
15% @ 10.0 V and 10.0 mA 
10% @ 5.0 V and 10.0 mA 


25% @ 5.0 V and 20 mA 
50% @ 5.0 V and 10.0 mA 
200% @ 5.0 V and 10.0 mA 
12.5% @ 5.0 V and 10.0 mA 


25% @ 5.0 V and 10.0 mA 
50% @ 5.0 V and 10.0 mA 
100% @ 5.0 V and 10.0 mA 
150% @ 5.0 V and 10.0 mA 


xiv 


1000 VDC 
1000 VDC 
1000 VBC 
1000 VDC 


1000 VOC 
1000 VDC 
2500 VDC 
1800 VDC 


1600 VBC 
§00 VDC 

2500 VDC 
1500 VDC 


1500 VDC 
2500 VDC 
1500 VOC 
3500 VAC 


2500 VAC 
1500 VAC 
1500 VDC 
2500 VDC 


4000 VDC 
4000 VOC 
4000 VOC 
4000 VDC 


1000 VDC 
1000 VDC 
10,000 VOC 
10,000 VOC 


10,000 VDC 
10,000 VDC 
10,000 VDC 
15,000 VDC 


16,000 VDC 
1000 VDC 
1000 VDC 
90,000 VOC 


00,000 VDC 
1000 VDC 
1000 VDC 
10,000 VDC 


10,008 VOC 


~ 40,000 VBC 


10,000 VDC 
4000 VDC 


30 V @ 1.00 mA 
30 V @ 1.00 mA 
30 V @ 1.00 mA 
35 V @ 1.00 mA 


35 V @ 1.00 mA 
35 V @ 1.00 mA 
30 V @ 1.00 mA 
30 V @ 1.00 mA 


30 V @ 1.00 mA 
30 V @ 1.00 mA 
30 V @ 100 pA 
30 V @ 100 pA 


30 V @ 100 pA 
30 V @ 100 pA 
30 V @ 100 pA 
30 V @ 1.00 mA 


30 V @ 1.00 mA 
30 V @ 1.00 mA 
80 V @ 1.00 mA 
80 V @ 1.00 mA 


70 V @ 1.00 mA 
70 V @ 1.00 mA 
70 V @ 1.00 mA 
70 V @ 1.00 mA 


35 V @ 1.00 mA 
35 V @ 1.00 mA 
30 V @ 100 pA 
30 V @ 100 pA 


30 V @ 100 pA 
30 V @ 100 pA 
15.0 V @ 1.00 mA 
25 V @ 1.00 mA 


20 V @ 1.00 mA 
25 V @ 1.00 mA 
30 V @ 1.00 mA 
30 V @ 1.00 mA 


15.0 V @ 1.00 mA 
35 V @ 100 pA 
35 V @ 100 pA 
32 V @ 1.00 mA 


32 V @ 1.00 mA 
32 V @ 1.00 mA 
32 V @ 1.00 mA 
30 V @ 1.00 mA 





100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 20 V 


100 nA @ 20 V 
100 nA @ 20 V 
90 nA @ 10.0 V 
50 nA @ 10.0 V 


90 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 


100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 
90 nA @ 10.0 V 


90 nA @ 10.0 V 
90 nA @ 10.0 V 
90 nA @ 60.0 V 
90 nA @ 60.0 V 


90 nA @ 10.0 V 
80 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 


100 nA @ 20 V 
100 nA @ 20 V 
200 nA @ 20 V 
200 nA @ 20 V 


200 nA @ 20 V 
200 nA @ 20 V 
100 nA @ 15.0 V 
100 nA @ 10.0 V 


100 nA @ 10.0 V 
100 nA @ 10.0 V 
00 nA @ 10.0 V 
100 nA @ 10.0 V 


500 nA @ 10.0 V 
100 nA @ 20 V 
100 nA @ 20 V 
100 pA @ 10.0 V 


100 pA @ 10.0 V 
200 nA @ 20V 
200 nA @ 20V 
50 nA @ 5.0 V 





Py 
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Optically Coupled Isolators (continued) 


| Min. CTR @ Min. Isolation) = Min. Vignceo Max. loco Page 
Part No. Case Style Output Type Rated V,, and I, Voltage at Rated |, at Rated V,, No. 


OPI2150 6 Pin P-DIP Phototransistor 2% @ 5.0 V and 10.0 mA 1500 VDC 20 V @ 1.00 mA 100 nA @ 10.0 V 128 
OPI2151 6 Pin P-DIP Phototransistor 10% @ 5.0 V and 10.0 mA 1800 VOC 30 V @ 1.00 mA 100 nA @ 10.0 V 
OPI2152 6 Pin P-DIP Phototransistor 20% @ 5.0 V and 10.0 mA 1800 VDC 30 V @ 1.00 mA 50 nA @ 10.0 V 
OPI2153 6 Pin P-DIP Phototransistor 50% @ 5.0 V and 10.0 mA 1600 VDC 30 V @ 1.00 mA 50 nA @ 10.0 V 


OPI2154 6 Pin P-DIP 10% @ .50 V and .50 mA 1600 VDC 30 V @ 1.00 mA 30 nA @ 10.0 V 
OPI2155 6 Pin P-DIP 20% @ .50 V and 1.00 mA 2500 VOC 30 V @ 1.00 mA 50 nA @ 10.0 V 
OPI2250 6 Pin P-DIP 2% @ 5.0 V and 10.0 mA 2500 VDC 20 V @ 1.00 mA 100 nA @ 10.0 V 
OPI2251 6 Pin P-DIP 10% @ 5.U V and 1U.U mA Z5UU VOC 3U V @ 1.00 mA 100 nA @ 10.0 V 


OPI2252 6 Pin P-DIP 20% @ 5.0 V and 10.0 mA 2500 VDC 30 V @ 1.00 mA 50 nA @ 10.0 V 
OPI2253 6 Pin P-DIP 50% @ 5.0 V and 10.0 mA 2500 VDC 30 V @ 1.00 mA 50 nA @ 10.0 V 
OPI2254 6 Pin P-DIP 10% @ .50 V and .50 mA 1600 VDC 30 V @ 1.00 mA 50 nA @ 10.0 V 
OPI2255 6 Pin P-DIP 20% @ .50 V and 1.00 mA 2500 VDC 30 V @ 1.00 mA 50 nA @ 10.0 V 


OPI2500 6 Pin P-DIP 12.5% @ .40 V AND 16.0 mA | 1500 VOC 30 V @ 1.00 mA 50 nA @ 10.0 V 
OPI2501 6 Pin P-DIP 20% @ 10.0 V and 10.0 mA 1500 VOC 30 V @ 1.00 mA 50 nA @ 10.0 V 
OPI3150 6 Pin P-DIP 300% @ 2.0 V and 10.0 mA 1500 VDC 30 V @ 100 pA 100 nA @ 10.0 V 
OPI3151 6 Pin P-DIP 300% @ 2.0 V and 10.0 mA 1500 VDC 30 V @ 100 pA 100 nA @ 10.0 V 


OPI3152 6 Pin P-DIP 300% @ 5.0 V and 10.0 mA 1500 VDC 65 V @ 100 pA 100 nA @ 10.0 V 
OPI3153 6 Pin P-DIP 600% @ 5.0 V and 1.00 mA 1500 VDC 25 V @ 1.00 mA 100 nA @ 10.0 V 
OPI3250 6 Pin P-DIP 300% @ 2.0 V and 10.0 mA 2500 VDC 30 V @ 100 pA 100 nA @ 10.0 V 
OPI3251 6 Pin P-DIP 300% @ 2.0 V and 10.0 mA 2500 VDC 30 V @ 100 pA 100 nA @ 10.0 V 


QPI3252 6 Pin P-DIP 300% @ 5.0 V and 10.0 mA> | 2500 VDC 55 V @ 100 pA 100 nA @ 10.0 V 
OP13253 6 Pin P-DIP 500% @ 5.0 V and 1.00 mA 2500 VOC 25 V @ 1.00 mA 100 nA @ 10.0 V 
OPI6000 6 Pin P-DIP 20% @ 5.0 V and 10.0 mA 1800 VOC 300 V @ 1.00 pA 100 nA @ 200 V 
OPI6100 6 Pin P-DIP 10% @ 5.0 V and 10.0 mA 1500 VDC 200 V @ 1.00 pA 100 nA @ 100 V 


OPI7002 Plastic Custom 20% @ 10.0 V and 5.0 mA §000 VOC 30 V @ 1.00 mA 100 nA @ 10.0 V 
OPI7010 Plastic Custom 100% @ 10.0 V and 5.0 mA 6000 VDC 30 V @ 1.00 mA 100 nA @ 10.0 V 
OPI7320 Plastic Custom 200% @ 5.0 V and 5.0 mA 6000 VDC 30 V @ 1.00 mA 100 nA @ 10.0 V 
OPI7340 Plastic Custom 400% @ 5.0 V and 5.0 mA 6000 VOC 30 V @ 1.00 mA 100 nA @ 10.0 V 
































































Phototransistor 
Phototransistor 
Phototransistor 
Phototransistor 


























































































Phototransistor 
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AC Phototransistor 
AC Phototransistor 
Photodarlington 

Photodarlington 










































Photodarlington 
Photodarlington 
Photodarlington 
Photodarlington 




































Photodarlington 
Photodarlington 
Phototransistor 
Phototransistor 

































































Phototransistor 
Phototransistor 
Photodarlington 
Photodarlington 







Triac Driver Couplers 








Peak Blocking Peak On-State 
Max. LED Current Max. Voltage Isolation Holding Current, 
Part No. Case Style Type Trigger Current @ Rated Voam @ Rated hy Voltage Either Direction 


OPI3009 6 Pin P-DIP Zero Current | 30 mA @ 3.0 V 100 nA @ 250 VO 3 V @ 100 mA 2500 VDC 
OPI3010 6 Pin P-DIP Zero Current | 15.0 mA @ 3.0 V 100 nA @ 250 VV") | 3V @ 100 mA | 2500 VDC 
OPI3011 6 Pin P-DIP Zero Current | 10.0 mA @ 3.0 V 100 nA @ 250 V" | 3V @ 100 mA 2500 VOC 
OPI3012 6 Pin P-DIP Zero Current | 5.0 mA @ 3.0 V 100 nA @ 250 V" | 3V @ 100 mA 2500 VDC 


OPI3020 6 Pin P-DIP Zero Current | 30 mA @ 3.0 V 100 nA @ 400 V" «| 3V @ 100 mA 2500 VDC 
OPI3021 6 Pin P-DIP Zero Current | 15.0 mA @ 3.0 V 100 nA @ 400 V" | 3 V @ 100 mA 2500 VDC 
OPI3022 6 Pin P-DIP Zero Current | 10.0 mA @ 3.0 V 108 nA @ 400 V" | 3 V @ 100 mA 2500 VDC 
OPI3023 6 Pin P-DIP Zero Current | 5.0 mA @ 3.0 V 100 nA @ 400 Vu 3 V @ 100 mA 2500 VDC 


OPI3030 6 Pin P-DIP Zero Voltage | 30 mA @ 3.0 V 100 nA @ 250 VW | 3 V @ 100 mA 2500 VDC 
OPI3031 6 Pin P-DIP Zero Voltage | 15.0 mA @ 3.0 V 100 nA @ 250 V" | 3V @ 100 mA 2500 VOC 
OPI3032 6 Pin P-DIP Zero Voltage | 10.0 mA @ 3.0 V 100 nA @ 250 V" | 3V @ 100 mA 2500 VOC 
OPI3033 6 Pin P-DIP Zero Voltage |} 5.0 mA @ 3.0 V 100 nA @ 250 V" | 3 V @ 100 mA 2600 VDC 


OPI3040 6 Pin P-DIP Zero Voltage | 30 mA @ 3.0 V 100 nA @ 400 Vu 3 V @ 100 mA 2500 VDC 
OPI3041 6 Pin P-DIP Zero Voltage | 15.0 mA @ 3.0 V 100 nA @ 400 Vv" «| 3V @ 100 mA 2500 VOC 
| OPI3042 6 Pin P-DIP Zero Voltage | 10.0 mA @ 3.0 V 100 nA @ 400 V | 3 V @ 100 mA 2500 VOC 
OP13043 § Pin P-DIP Zero Voltage | 5.0 mA @ 3.0 V 100 nA @ 400 V" | 3V @ 100 mA 2500 VDC 





RE Rr a NI BE I ARN EIT NIP TET SD TSS A I SE SE a LSE SP SUED UE UNE EE SD SO TOC TOL ER Ee ERED 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Product Selection Guide 





High Technology Couplers 


Max. V, Min. CTR at Isolation Max. Vo. Page 
Part No. Case Style | Output Type at Rated. iF Rated V,, and i, Voltage at Rated Ip, Bandwidth | No. 


| OPI125 Hermetic Axial | Photologic™ | 1.50 VY @ 10.0 mA Buffer, Totem-Pole Gutput ; 15,000 VOC | .46 V @ 13.0 mA 250 K-baud | 112 
OPI126 Hermetic Axial | Photologic™ 1.60 V @ 10.0 mA | Buffer, Open-Collector Output | 15,000 VDC | .40 V @ 13.0 mA 250 K-baud 
OP1127 Hermetic Axial } Photologic™ 1.50 V @ 10.0 mA | Inverter, Totem-Pole Output 15,000 VDC | .40 V @ 13.0 mA 250 K-baud 
OPI128 Hermetic Axial | Photologic™ 1.50 V @ 10.0 mA | Inverter, Open-Collector Output | 15,000 VDC | .40 V @ 13.0 mA 250 K-baud 

























































































































OPI2502 8 Pin P-DIP Phototransistor | 1.70 V @ 16.0 mA | 15% @4.5 Vand 16.0 mA {3000 VDC | 40V@24mA 2 MHz, R=100 
OPI2630 8 Pin P-DIP Dual Logic Gate | 1.75 V @ 10.0 mA | 700%, R=100 and 5.0 mA 3000 VDC | .60V @ 13.0 mA § MHz, R= 100 
OPI8012 8 Pin P-DIP Photologic™ 1.50 V @ 10.0 mA | Buffer, Totem-Pole Output 1500 VOC ~+| 40 V @ 13.0 mA 250 K-baud 
OPI8013 8 Pin P-DIP Photologic™ 1.50 V @ 10.0 mA | Buffer, Open-Collector Output | 1500 VDC | 40 V @ 13.0 mA 250 K-baud 







































OPI8014 
OPI8015 
OP18137 
4N45 


8 Pin P-DIP 
8 Pin P-DIP 
8 Pin P-DIP 
8 Pin P-DIP 


8 Pin P-DIP 
8 Pin P-DIP 
8 Pin P-DIP 
8 Pin P-DIP 


8 Pin P-DIP 
8 Pin P-DIP 


1500 VDC 
1800 VOC 
3000 VOC 
3000 VDC 


3000 VDC 
3000 VDC 
3000 VDC 
3000 VOC 


Photologic™ 
Photologic™ 
Logic Gate 
Photodarlington 


1.50 V @ 10.0 mA 
1.50 V @ 10.0 mA 
1.75 V @ 10.0 mA 
1.70 V @ 1.00 mA 


1.70 V @ 1.00 mA 
1.70 V @ 1.00 mA 
1.70 V @ 1.00 mA 
1.75 V @ 10.0 mA 


1.70 V @ 1.60 mA | 
1.70 V @ 1.60 mA 


250 K-baud 
250 K-baud 
2.5 MHz, R= 100 


40 V @ 13.0 mA 
40 V @ 13.0 mA 
60 V @ 13.0 mA 
1.00 V @ 2.5 mA 


1.00 V @ 2.5 mA 
40 V @ 1.10 mA 
40 V @ 2.4 mA 
60 V @ 13.0 mA 


40 V @ 4.8 mA 
40 V @ 24 mA 


Inverter, Totem-Pole Qutput 
Inverter, Open-Collector Output 
700%, R= 100 and 5.0 mA 

250%, V=1.00 V and 1.00 mA 


500%, V=1.20 V and 1.00 mA 
7% @ 4.5 V and 16.0 mA 
19% @ 4.5 V and 16.0 mA 
700%, R=100 and 5.0 mA 


300% @ 4.5 V and 1.60 mA 
500% @ 4.5 V and 1.60 mA 















































Photodarlington 
Phototransistor 
Phototransistor 
Logic Gate 







2 MHz, R= 100 
2 MHz, R= 100 
5 MHz, R= 100 




















Phototransistor 
Phototransistor 





Reflective Assemblies 


| Max. V, Min. Vienceo | Max. logo at 
Part No. Output Type at Rated |, at Rated |, Rated V,,, |,=0 


OPB125A Photodarlington ; 25 V @ 100 pA 1.00 vA @ 10.0 V 
OPB253A Phototransistor 25 V @ 100 pA 100 nA @ 10.0 V 
OPB703A Phototransistor 30 V @ 100 uA 100 nA @ 10.0 V 
OPB706A Phototransistor 30 V @ 100 pA 100 nA @5V 












Min. On-State Collector Current Page 

at Rated V,, and I, No. 

2.0 mA @ 5.0 V and 40 mA, d=0.20 in. (5.08 mm) | 212 
25 wA @ 5.0 V and 40 mA, d=0.20 in. (5.08 mm) 


200 pA @ 5.0 V and 40 mA, d=0.20 in. (5.08 mm} 
500 pA @ 5.0 V and 20 mA, d=0.05 in. (1.27 mm) 


















































































OPB706B Phototransistor 30 V @ 100 pA 100 nA @5 V 350 wA @ 5.0 V and 20 mA, d=0.05 in. (1.27 mm) | 
OPB706C Phototransistor 30 V @ 100 pA 100 nA @ 5 V 200 pA @ 5.0 V and 20 mA, d=0.05 in. (1.27 mm) 
OPB707A Photodarlington 15.0V @ 100 pA | 250nA@5V 25 wA @ 5.0 V and 20 mA, d=0.05 in. (1.27 mm) 


0PB707B Photodarlington 15.0 V @ 100 pA 250 nA @5V 17.0 pA @ 5.0 V and 20 mA, d=0.05 in. (1.27 mm) 


















OPB707C Photodarlington 15.0 V @ 100 pA 250 nA @5V 10.0 pA @ 5.0 V and 20 mA, d=0.05 in. (1.27 mm) 
OPB708 Phototransistor 30 V @ 100 pA 100 nA @ 15 V 10.0 mA @ 5.0 V and 40 mA, d=0.15 in. (3.81 mm) 
OPB709 Photodarlington 1.70 V @ 40 mA 15.0 V @ 100 pA 250 nA @ 10.0 V | 10.0 mA @ 5.0 V and 40 mA, d=0.15 in. (3.81 mm) 
OPB710 Phototransistor 1.50 V @ 50 mA 30 V @ 100 pA 100 nA @5V 150 mA @ 5.0 V and 40 mA, d=0.25 in. (6.35 mm) 





















OPB711 
OPB712 
OPB730 


1.70 V @ 20 mA 
1.70 V @ 20 mA 
1.50 V @ 50 mA 


100 nA @ 10 V 
250 nA @ 10 V 
250 nA @5V 


350 pA @ 5.0 V and 40 mA, d=0.080 in. (2.03 mm) 
20 mA @ 5.0 V and 40 mA, d=0.08 in. (2.03 mm) 
1.00 mA @ 5.0 V and 40 mA, d=0.25 in. (6.35 mm) 


Phototransistor 
Photodarlington 
Photodarlington 


30 V @ 100 pA 
15.0 V @ 100 pA 
30 V @ 100 pA 
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Slotted Optical Switches 


Slot Width lceg at Rated Min. On-State Collector ‘Page 
Part No. Inches (mm) Sensor Aperture Inches (mm) | V, at Rated |, | Ve,, 1-70, E,=0 Current at Rated V,, and |; No. 















































CNY36 0.120 (3.05) 1.70 V @ 20 mA 100 nA @ 10.0 V 200 pA @ 10.0 V and 20 mA 238 
OPB804 0.155 (3.94) 1.70 V @ 20 mA 100 nA @ 10.0 V 500 vA @ 10.0 V and 20 mA 240 
OPB806 0.125 (3.18) 1.70 V @ 20 mA 100 nA @ 10.0 V 400 vA @ .50 V and 20 mA 242 


244 


244 
244 
246 
246 


OPB813S3 0.125 (3.18) 


OPBB13S5 0.125 (3.18) 0.005 (0.127) «0.04 (1.02) 
OPB813S7 0.125 (3.18) 0.007 (0.178) «0.04 (1.02) 1.70 V @ 20 mA 
OPB816 0.125 (3.18) | 1.70 V @ 20 mA 
OPB817 0.125 (3.18) 1.70 V @ 20 mA 


1.70 V @ 20 mA 
1.70 V @ 20 mA 


100 nA @ 10.0 V 


100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 
100 nA @ 10.0 V 


75 vA @ 10.0 V and 20 mA 


250 vA @ 10.0 V and 20 mA 
350 vA @ 10.0 V and 20 mA 
| 500 vA @ 10.0 V and 20 mA 
1.00 mA @ 10.0 V and 10 mA 




































































































































































































































































































































































































































OPB818 0.20 (5.08) 1.70 V @ 20 mA 100 nA @ 10.0 V 100 A @ 10.0 V and 20 mA 248 
OPB820 0.08 (2.03) _ 1.70 V @ 20 mA 100 nA @ 10.0 V 500 pA @ 10.0 V and 20 mA 250 
OPB820S5 0.08 (2.03) 0.005 (0.127) «0.04 (1.02) 1.70 V @ 20 mA 100 nA @ 10.0 V 170 pA @ 10.0 V and 20 mA 250 
OPB820S7 0.08 (2.03) 0.007 (0.178) x0.04 (1.02) 1.70 V @ 20 mA 100 nA @ 10.0 V 300 pA @ 10.0 V and 20 mA 250 
OPB820S12 0.08 (2.03) 0.012 (0.305) «0.04 (1.02) 1.70 V @ 20 mA 100 nA @ 10.0 V 400 vA @ 10.0 V and 20 mA 250 
OPB821 0.08 (2.03) — 1.70 V @ 20 mA 100 nA @ 10.0 V 500 yA @ 10.0 V and 20 mA 252 
OPB821S5 0.08 (2.03) 0.005 (0.127) «0.04 (1.02) 1.70 V @ 20 mA 100 nA @ 10.0 V 170 pA @ 10.0 V and 20 mA 252 
OPB821S7 0.08 (2.03) 0.007 (0.178) «0.04 (1.02) 1.70 V @ 20 mA 100 nA @ 10.0 V 300 A @ 10.0 V and 20 mA 252 
OPB821$12 0.08 (2.03) 0.012 (0.305) «0.04 (1.02) 1.70 V @ 20 mA 100 nA @ 10.0 V 400 pA @ 10.0 V and 20 mA 252 
OPB822S 0.10 (2.54) 2) 0.01 (0.254) «0.08 (2.03) 1.70 V @ 20 mA 100 nA @ 10.0 V 250 yA @ 10.0 V and 20 mA 254 
OPB822SD 0.10 (2.54) 2E-28) 0.01 (0.254) x0.08 (2.03) | 1.70 V @ 20 mA 100 nA @ 10.0 V 100 pA @ 10.0 V and 20 mA 254 
OPB823A 0.125 (3.18) - 1.70 V @ 20 mA 100 nA @ 10.0 V 200 yA @ 10.0 V and 20 mA 256 
OPB824A 0.125 (3.18) 1.70 V @ 20 mA 100 nA @ 10.0 V 500 yA @ 10.0 V and 20 mA 256 
OPB825 0.160 (4.06) 1.70 V @ 20 mA 100 nA @ 10.0 V 500 yA @ 10.0 V and 20 mA 258 
OPB825A 0.160 (4.06) 1.70 V @ 20 mA 100 nA @ 10.0 V 500 A @ 10.0 V and 20 mA 258 
OPB825B 0.160 (4.06) 1.70 V @ 20 mA 100 nA @ 10.0 V 500 yA @ 10.0 V and 20 mA 258 
OPB826S 0.10 (2.54) 2) 0.01 (0.254) «0.04 (1.02) 1.70 V @ 20 mA 100 nA @ 10.0 V 250 pA @ 10.0 V and 20 mA 260 
OPB826SD 0.10 (2.54) 2E -2S) 0.01 (0.254) «0.04 (1.02) | 1.70 V @ 20 mA 100 nA @ 10.0 V 100 pA @ 10.0 V and 20 mA 260 
OPB835 0.15 (3.81) _ 1.70 V @ 20 mA 100 nA @ 10.0 V 1.50 wA @ 10.0 V and 20 mA 264 
OPB836 0.10 (2.54) _~ 1.70 V @ 20 mA 100 nA @ 10.0 V 1.00 mA @ 10.0 V and 20 mA 266 
OPB837 0.125 (3.18) 0.01 (0.254) x(1.52) 1.70 V @ 20 mA 100 nA @ 10.0 V 500 pA @ 10.0 V and 20 mA 268 
OPB847 0.10 (2.54) 0.025 (0.635) «0.06 (1.62) 1.70 V @ 20 mA 100 nA @ 10.0 V 4.0 mA @ 10.0 V and 20 mA 270 
OPB848 0.10 (2.64) 0.025 (0.635) «0.06 (1.62) 1.70 V @ 20 mA 100 nA @ 10.0 V 1.00 mA @ 10.0 V and 20 mA 270 
OPB860/870 0.125 (3.18) See Datasheet 1.70 V @ 20 mA 100 nA @ 10.0 V 500 pA @ 10.0 V and 20 mA 272 
OPB861/871 0.125 (3.18) See Datasheet 1.70 V @ 20 mA 100 nA @ 10.0 V 1.00 mA @ 5.0 V and 10.0 mA 272 
OPB862/872 0.125 (3.18) See Datasheet 1.70 V @ 20 mA 100 nA @ 10.0 V 1.80 mA @ .40 V and 20 mA 272 
OPB863/873 0.125 (3.18) See Datasheet 1.70 V @ 20 mA 100 nA @ 10.0 V 200 pA @ 10.0 V and 20 mA 272 
OPB880/890 0.125 (3.18) See Datasheet 1.70 V @ 20 mA 100 nA @ 10.0 V 500 yA @ 10.0 V and 20 mA 276 
OPB881/891 0.125 (3.18) See Datasheet 1.70 V @ 20 mA 100 nA @ 10.0 V 1.00 mA @ 5.0 V and 10.0 mA 276 
OPBB82/892 0.125 (3.18) See Datasheet 1.70 V @ 20 mA 100 nA @ 10.0 V 1.80 mA @ .40 V and 20 mA 276 
OPB883/893 0.125 (3.18) See Datasheet 1.70 V @ 20 mA 100 nA @ 10.0 V 200 A @ 10.0 V and 20 mA 276 
OPB947 0.10 (2.52) - 1.70 V @ 20 mA ICC =15.0 mA @ 5.25 V | Buffer, Totem-Pole 280 
OPB948 0.10 (2.52) — 1.70 V @ 20 mA ICC =15.0 mA @ 5.25 V | Buffer, Open-Collector 280 
OPB960/970 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC=15.0 mA @ 5.25 V | Buffer, Totem-Pole 284 
OPB961/971 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC=15.0 mA @ 5.25 V | Buffer, Open-Collector 284 
OPB962/972 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC =15.0 mA @ 5.25 V | Inverter, Totem-Pole 284 
OPB963/973 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC =15.0 mA @ 5.25 V | Inverter, Open-Collector 284 
OPB980/990 0.125 (3.18) See Datasheet 1.70 V @ 20 mA (CC =15.0 mA @ 5.25 V | Buffer, Totem-Pole 290 
OPB981/991 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC =15.0 mA @ 5.25 V | Buffer, Open-Collector 290 
OPB982/992 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC =15.0 mA @ 5.25 V | Inverter, Totem-Pole 290 
OPB983/993 0.125 (3.18) | See Datasheet 1.70 V @ 20 mA ICC=15.0 mA @ 5.25 V | Inverter, Open-Collector 230 
OPB10100 0.125 (3.18) See Datasheet 1.70 V @ 20 mA 100 nA @ 10.0 V 100 wA @ 10.0 V and 20 mA 296 
OPB10120 0.125 (3.18) See Datasheet 1.70 V @ 20 mA 100 nA @ 10.0 V 100 vA @ 10.0 V and 20 mA 296 
OPB10510 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC=15.0 mA @ 5.25 V | Buffer, Totem-Pole 300 
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Slotted Optical Switches (continued) 


Slot Width 
Part No. Inches (mm) | Sensor Aperture Inches (mm) V,; at Rated [, 


~ lego at Rated 
Vee, =O, E,=0 


Min. On-State Collector fi 
Current at Rated Vee and |, 


OPR10511 Q. 195 (3 18) See Datasheet 1.70 V @ 20 mA | -ICC=15.0 mA @ 5.25 V Buffer, Onen-Collector 900 
OPB10512 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC =15.0 mA @ 5.25 V Inverter, Totem-Pole 300 

1 QPB10513 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC =15.0 mA @ 5.25 V Inverter, Open-Collector 1 300 
OPB10530 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC =15.0 mA @ 5.25 V Buffer, Totem-Pole 300 

| OPB10531 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC=15.0 mA @ 5.25 V Buffer, Open-Collector 300 
OPB10532 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC=15.0 mA @ 5.25 V Inverter, Totem-Pole 300 
OPB10533 0.125 (3.18) See Datasheet 1.70 V @ 20 mA ICC=15.0 mA @ 5.25 V Inverter, Open-Collector 300 





OPB10130 0.125 (3.18) See Datasheet 1.70 V @ 20 mA 100 nA @ 10.0 V 


Matched Pairs 


OPS6E60 Plastic T-1 Lensed 1.60 V @ 20 mA 100 pA @ 2.0 V 
OPS661 Plastic T-1 Lensed 1.60 V @ 20 mA 100 pA @ 2.0 V 
OPS662 Plastic T-1 Lensed 1.60 V @ 20 mA 100 pA @ 2.0 V 
1.60 V @ 20 mA 100 pA @ 2.0 V 


1.60 V @ 20 mA 100 pA @ 2.0 V 
1.60 V @ 20 mA 100 pA @ 2.0 V 
1.60 V @ 20 mA 100 pA @ 2.0 V 


100 pA @ 10.0 V and 20 mA 296 
ceo at Rated 


Vieniceo Page 
at Rated |, Vee, E,=0 No. 


30V @1.00 vA | 100nA@100V | 306 
1.00 mA @ 5.0 V and 20 mA | 30V@1.00 pA | 100nA@10.0V | 306 
6.0 mA @5.0 Vand 20 mA |30V@1.00 uA | 100nA@10.0V | 306 
100 vA @ 10.0 V and 20 mA | 30V @1.00 vA | 100nA@100V | 308 


500 wA @ 10.0 V and 20 mA | 30V@1.00 uA | 100nA@100V | 308 
1.00 mA @ 10.0 V and 20 mA | 30V @ 1.00 vA | 100nA@100V | 308 
2.0 mA @ 10.0 V and 20 mA | 30V@1.00 pA | 100nA@100V | 308 


Min. leon) at 
Rated V,, and |, 


50 mA @ 5.0 V and 20 mA 


OPS690 ~ Plastic Lateral 


| OPS691 Plastic Lateral 
OPS692 Plastic Lateral 
| OPS693 Plastic Lateral 
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Infrared Emitting Diodes 





Leadership in 
Manufacturing Technology 


Output Specifications Designed 
for Engineering Convenience 


TRW remains unchallenged as the industry's most complete high quality source for infrared 


~ emitters. The latest state-of-the-art solution grown epitaxial techniques are used to produce the 


high quality GaAs and GaAlAs diode material required to make TRW infrared emitting diodes. This 
precision processing ensures high junction emission efficiency and long operating life with minimal 
degradation. The added benefit of over 16 years of mounting, bonding, and packaging experience 
makes TRW the undisputed technological leader in the design and production of infrared emitting 
diodes. : 


When engineers are asked which product features they value most in TRW’s electronic 
components, the answers most often given are quality and reliability. Assuring high quality is a 
philosophy that begins at product conception, is carried through the design phase and heavily 
emphasized during every step in the manufacture of TRW infrared emitting diodes. 


Production begins in the Optoelectronic Division's own wafer processing area located in Carrollton, 
Texas. A GaAlAs or GaAs melt is added to high purity GaAs wafers at precisely controlled 
temperatures. As cooling takes place, the crystalline structure begins to grow. Partially into the 
growth, at exactly the right temperature, the material changes from “N”-type to “P’-type and 
the diode junction is formed. To complete the process, excess starting material is removed and 
metallization layers are added for electrical contacts. The individual diode chips are then sliced 
from the wafer. Application Bulletin 114, printed in this data book, discusses these materials in 
additional detail. | 


The infrared emitting diode is then carefully mounted in a specially designed reflective “well” as 
shown in Figure 1. Depending upon the device type, conductive epoxy or soldering is used to attach 
the chip to the lead frame or header. Gold wire is bonded to the top contact pad. ("N"-type 
material) using TRW’s specially developed techniques designed to minimize stress or possible damage 
to the delicate chip material. A refractive index matching silicone overcoat is then added to 
“ruggedize” the entire assembly and improve optical efficiency. Hermetic parts are then weld-sealed 
and Optokleer™ type parts are sent for plastic encapsulation and lens formation. After assembly, 
100 percent of the devices are electrically tested and placed in bin ranges in order to guarantee 
compliance with the electrical limits specified in TRW data sheets. Prior to final release for 
shipment, TRW’s outgoing quality control department independently retests samples from each lot. 


The outputs of the vast majority of TRW emitters are specified using apertured radiant incidence, 
Eg(APT}, expressed in milliwatts per square centimeter. This method, also known as on-axis 
intensity measurement, provides the best accuracy and convenience for the design engineer. 
Production testing consists of measuring 100% of the energy passing through a specified 
diameter aperture orthogonal to the optical axis, and at a specified distance from the device. For 
TRW devices, the distance chosen for this measurement is equivalent to the typical operating 
distance from emitter to sensor. Most specifications for compatible photosensors describe output 
current at a specified radiant intensity, also expressed in milliwatts per square centimeter. 
Therefore, the design of close proximity transmissive emitter/sensor assemblies can be done more 
accurately, and with a minimum of optical calculations and specification conversions. 


Infrared emitter manufacturers use three methods of specifying output limits on infrared emitters. 
These are Radiant Power Output (Pq), Radiant Intensity (lp) and Apertured Radiant Incidence 
[EgiapT)]. Radiant Power Output, Pop, sometimes called Total Power, is strictly interpreted as a 
measure of the total energy emitted from the device. TRW has interpreted this to include only 
the energy useful to most customers. Therefore, side and backward emissions are not measured. 
As a benchmark for comparison among devices, TRW devices are conservatively rated. For 
example, the Pg reading for the useful portion of the OP295A radiation pattern is 60 percent 
higher when a parabolic reflector is used to capture normally unused side emissions as opposed 
to TRW’s more conservative rating method. When making Po comparisons among manufacturers, 
the design engineer should always investigate the methods of measurement. 


Radiant Intensity, lp, is usually expressed in milliwatts per steradian. This method attempts to 
account for usable energy, where the peak intensity falls within an included angle centered 
around the optical axis. Through some moderately complex geometrical calculations, the energy 


Optoelectronics Division, TRW Electronic Components Group, 120/ Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


2 





raat | 





falling on the sensor can be roughly estimated if the sensor is on or close to the optical axis and 
if the distance from emitter to sensor is known. However, most infrared emitters cannot 
accurately be modeled as a point source at the close proximity used in many applications (less 
than four inches); therefore, this method has the potential to result in serious design errors. 
Additionally, it is more cumbersome than TRW’s direct approach of characterizing emitters in 
terms of apertured radiant incidence. 


TRW Application Bulletin 118, appearing later in this data book addresses the issues summarized 
above in additional detail. 


Diode Material Selection 

Gallium arsenide (GaAs) and gallium aluminum arsenide (GaAlAs) each have specific advantages 
when used in the manufacture of TRW infrared emitters. GaAs emits energy at 930+15 
nanometers while GaAlAs emits at 875+20 nanometers. As temperature increases, these peaks 
shift upward by 0.26 and 0.20 nanometers per degree centigrade, respectively. Due to the 
spectral matching with photosensitive silicon, which exhibits a sensitivity maximum of 850 
nanometers, as shown in Figure 2, (the second peak is caused by a fractional wave sensor 
overcoat}, GaAlAs has the advantage of more efficient coupling. The sensor is better able to 
“see” the energy emitted by GaAlAs. In addition, at equivalent forward currents, GaAlAs is 
typically a more efficient emitter of infrared. 


GaAs is considered to be less susceptible to output degradation than GaAlAs. Figure 3 shows 
typical percentage changes in output versus time for GaAs and GaAlAs operating at the absolute 
maximum forward current rating of lp= 100 mA, on a TO-46 header. While the effects of 
degradation on both materials are insignificant at normal operating currents (10-20 mAj, GaAs is, 
nevertheless, the preferable choice of material in applications where high operating currents or 
temperatures are expected and long term reliability is critical. 


GaAs offers the second advantage of having lower forward voltage characteristics than GaAlAs. If 
large numbers of devices are to be placed in series or if power supply voltage is limited, the 
selection of GaAs over GaAlAs devices may be the best design choice. 


Package Selection 

The two broad classifications of package types are plastic and hermetic. Each offers its own 
distinct advantages. In many demanding environments, hermetic packaging may be mandatory. It 
has excellent resistance to water and other solvents, while offering the broadest operating 
temperature range and resistance to thermal shocks. Plastic packaging, in addition to a cost 
advantage over hermetic packaging, exhibits excellent optical properties due to TRW’s exclusive 
Qptokleer™ processing techniques. Overall emission efficiency is also superior because optical 
interfaces are minimized. Finally, resistance to mechanical shock and vibration is excellent because 
both chip and bond wire are fully encased in supportive material. Application Bulletin 119 
compares these package types. 


Special Product Capability 

In addition to the standard products shown, TRW leads the industry in custom product capability. 
Special bin selections or custom package designs may be the solution to your unique application 
problem. Call your local TRW office for more information. 


Figure 1. 
Infrared Emitting Diode Radiation 


SILICONE 
COATING BOND WIRE 





IR DIODE CHIP MOUNTED 
IN REFLECTIVE WELL 


Figure 2. 
Photosensor Spectral Response vs. 
GaAlAs and GaAs 


RELATIVE RESPONSE OR EMISSION - % 





0 
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d\ -— WAVELENGTH - Nanometers 
Test Conditions (LED): 
Ta = Ty = 25°C, IF = 100 mA, OC =0.1%, PW= 100 ps 
Peak Wavelength - Ap: (A) XSTR - 850130 nm 
(B} LED GaAlAs - 875+20 nm 


{C) LED GaAs - 930+15 nm 
(D) Human Eye Response 


Figure 3. 

Percent Change in GaAs and GaAlAs IR 
Emitters Mounted in Metal T0-46 Package 
vs. Time Under Same Conditions 
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GaAs Hermetic Infrared Emitting Diodes 
Types OP 123, OP124 





Features 

© Miniature hermetically sealed “pill” package 

@ |deal for direct mounting to PC boards!) 

e High power output 

© Mechanically and spectrally matched to the 
OP600 phototransistor and the OP300 
photodarlington 


Description 

The OP123 and OP124 series are high intensity 
gallium arsenide infrared emitting diodes mounted 
in miniature “pill” type hermetically sealed 
packages. This package style is intended for direct 
mounting into PC boards. 


The QP123 and OP124 series are high intensity 
gallium arsenide infrared emitting diodes mounted 
in miniature “pill” type hermetically sealed 
packages. This package style is intended for direct 
mounting into PC boards. The devices are 
mechanically and spectrally matched to the OP600 
and OP300 series photosensors. For additional 
information on spectral emission, please refer to 
the OP600 data sheet. 


Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


.136(3.45) 
.117(2.97) 


- 


024(0.61 
er aIBOAT 
‘062(1.57) 


MEASURING 

SURFACE 
062(1.57) (NOTE 4) 
058(1.47) 


.092(2.34) 
.084(2.13) 


9100.25) | |, 
0050.13) 


CATHODE 


.089(2.26) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.080(2.03) 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


REVONSE VONAGE S cuxston aie mace vate ates Guineas ants OLA ANd on Daren nes MES Gea pee eae mand erent 2.0V 
Continuous Forward Current ....0 0... eee tee 100 mA 
Storage: | CMBEMAIUIE RANGES bcc sichocs 2h <ereumin deed mand dot Giaaerids ~65°C to + 150°C 
Operating Temperature Range............000.0 0000 ee -~65°C to +125°C 
Lead Soldering Temperature (for 5 sec. with soldering iron)'2). 0... eee 240°C 
POW BF DISSIDIA NON cece ctecericoenec edie cove asl tgeielte toa gare seh ae vs acteesajaieaseuta a Gowers 150 mw!!! 
Notes: 


i1) Refer to Application Bulletin 111 which discusses proper techniques for soldering pill-type devices into PC boards. 
{2} RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.00 mW/°C above 25°C. 
(4) Eniapt) is measured using a 0.031” (0.787 mm) diameter apertured sensor placed 0.50” (12.7 mm) from the measuring 

surface. Egiapt) is not necessarily uniform within the measured area. 
Typical Performance Curves 

Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
of OP 123 and OP600 
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Types OP123, OP124 





Electrical Characteristics (74 = 25°C unless otherwise noted) 


[Parameter | Mins | Typ. 


OP123) 0.40 
(4) 
Ee(APT) Apertured Radiant Incidence 0P1241 1.00 


Forward Voltage 
= a Reverse Current 
Wavelength at Peak Emission 


Mata 
a 
eed 
| B__| Spectral Bandwidth Between Half Power Points | 
poo 
ee 
eed 












| Max. | Units | Test Conditions 
_ mW/cm2 | IF =50 mA, Aperture = 0.031” Dia.@ Distance = 0.50” ‘4! 


Spectral Shift with Temperature 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
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Rise Time and Fall Time vs Normalized Power Output vs Relative Radiant Intensity vs 
Forward Current Ambient Temperature Angular Displacement 
2.0 


50 mA Pulse 
Pulse Width = 100 us 
Duty Cycle=0.1% 


Test Conditions: 
Pulse Width = 10 ys 
Duty Cycle = 10% 
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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GaAs Hermetic Infrared Emitting Diodes 


Types 0P130, OP13i, OP 132, OPIS, 


0P130 OP130W 





Features 

® Hehability significantly improved 

© |() 4h hermetically sealed packages 

© [esiqner specified to apertured power with 
ranges designed to satisfy most applications 

© Mechanically and spectrally matched to OP800/ 
OPBOOW and OP593/0P598 phototransistors or 
QP830/OP830W photodarlingtons 


Description 

The OP130 series are high intensity gallium 
arsenide infrared emitting diodes mounted in 
hermetic T0-46 housings. They have lensed cans 
providing a relatively narrow beam angle. The 
narrow beam angle and the specified radiant 
intensity allow ease of design in beam interrupt 
applications in conjunction with the OP800 or 
OP598 series. The GaAs LED offers improved 
reliability in degradation due to improved 
processing techniques. (See percent change in |p 
versus Time.) 


The OP130W series are wide beam angle GaAs 
LEDs specified for ease of design in applications 
where radiant intensity over a broad area is 


required or when an accessory lens is being used. 


They are mechanically and spectrally matched to 
the OP80O0W and OP830W series. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


OP1 


OP130-0P133 


.210 (5,33) 


.190 (4.83) ANODE (CASE) 


050 (1.27) MAX .100 (2.54) DIA* 


048 (1.22) 
.230 (5.84) .028 (0.71) 


.209 (5.31) 


.186 (4.72) 
.180 (4.57) 


jena 


.030 (0.76) i es .500 (12.70) 
MAX MIN 


.046 (1.17) 


Ne 026 (0.66) 


OP130W-OP133W 


-150 (3.81) 
[0 (3.56) 


GLASS FLUSH i 
TO + 0.10 (0.25) ~® 


MEASUREMENT SURFACE” 


NOTE: DIMENSIONS NOT SHOWN ON OP131W-OP133W 
ARE COMMON WITH OP131—0P133. 


*THIS DIMENSION CONTROLLED AT HCUSING 
SURFACE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Tq = 25°C unless otherwise noted) 


EVERSON OIG GO aie iota ie dies a ae mabe raralan a walt Seen utd ndhaTctea era teeters San ional eae de dV 
Continous Forward: CUMENE ti.sce%e is otesGwet cain een Oe a aaceee Ae tdak ewes 100 mA 
Peak Forward Current (Pulse Width = 2 psec., 0.1% Duty Cycle) ..........0....0. 0. eee. 10.0 A 
Storage and Operating Temperature Range ............. 0.0. ccc cece eee - 65° to + 150°C 
Lead Soldering Temperature (1/16 in. [1.6 mm] from case for 5 sec. with soldering iron! .......... 240°C 
POWO! DISSIPAUON: tenes ch oncatiiein new dna ta beck Sanuctiatid eadoneelguswene ee 200 mW! 
Notes: 


(1} RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 

(2) Derate linearly 1.6 mW/°C above 25°C. 

(3) Eg(APT) is @ measurement of the average radiant intensity within the cone formed by the measurement surface, a radius 
of 1.429” (36.30 mm) measured from the lens side of the tab to the sensing surface and a sensing surface of 0.250” 
(6.35 mm) in diameter forming a 10° cone. (See Dimensional Drawing.) On the OP133W series, a radius of 0.466” 
(11.84 mm) measured from the lens side of the tab to the sensing surface and a sensing surface of 0.250” (6.35 mm) in 
diameter forms a 30° cone. 

(4) Measurement made with 100 ys pulse measured at the trailing edge of the pulse with a duty cycle ‘of 0.1% and an 
lp = 100 mA. 


Typical Performance Curves 


Coupling Characteristics of 
OP130W and OP800W 


Coupling Characteristics of 
OP130 and OP800 


Ie = 100 mA (Pulsed) 

Vce=5V 

ic¢ Normalized to 1.2” 
(1.429" from Flange) 


I¢ = 100 mA (Pulsed) 
Vce =5V 
Ic Normalized to .35” 


(.466 from Flange) 


RELATIVE CURRENT OUTPUT 
RELATIVE CURRENT OUTPUT 
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Types OP130, OP131, OP132, OP133, OP130W, OP131W, OP132W, OP133W 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 
Parameter 






















Test Conditions 

























Eat APT] Apertured Radiant Incidence OP130, OP130W iF = 100 mA (3) (4) 
OP131, OP131W IF = 100 mA'3) (4) 
0OP132; OP132W IEF = 100 mA(3) (4) 
OP133, OP133W f= 100 mA(3) (4) 
Radiant Power Output OP130, OP130W IF = 100 mA (4) 








OP131, OP131W 
OP132, OP132W 
OP133, OP133W 


mW | lF=100 mA(4) 
mW | IF = 100 mA‘4) 
mW | IF=100 mA‘! 


Forward Voltage 7 ae IF =100 mA‘) 
IR Reverse Current gG VA =2ZV 
a ae Wavelength at Peak Emission et IF = 100 mA'4) 
5s srs ewes a ors a F100 mA 


Emission Angle at Half Power Points OP130—0P133 18 Deg. | IF=100 mA‘4) 
OP130W—OP133W 50 <a IF= 100 mA 4) 


| ty «| Output Rise Time rf r000 | 
| tf | Output Fall Time TT 600 HH IF(PK} = 100 mA, PW=10 ps, D.C. = 10% 





















Typical Performance Curves 


Forward Voltage vs. Forward Voltage and Radiant Forward Voltage vs. 











Forward Current Incidence vs. Forward Current Ambient Temperature 
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5039 
January 1985 








GaAs Plastic Infrared Emitting 





Types OP140SL, OP140SLD, OP140SLC, OP140SLB, OP140SLA 





Features | 

© Selected to specific on-line intensity and radiant 
intensity ranges 

© Low cost, miniature plastic side-looking package 

© Mechanically and spectrally matched to the 

~ QP550 series of phototransistors and the 
OP560 series of photodarlingtons 


Description 

The OP140SL series devices are high intensity 
gallium arsenide infrared emitting diodes mounted 
in clear plastic side looking packages. TRW 
engineers originated the side-looking or “lateral” 
package for use in PC board mounted slotted 
Switches or as an easy mount PC board 
interrupter. The OP140SL series provides a broad 
range of intensity selection. 


The OP140SL series devices are mechanically and 
spectrally matched to OP550 and OP5E60 series 
photosensors. Please refer to photosensor data 
sheets for additional spectral characterization data. 


The OP140SL is equivalent to TRW’s earlier part 
number OP140. 


Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


* 


-100(2.54) 


% 12. 
080(2.03) “iT 70) 


-230(5.84) 

.220(5.59) | 
.092(2.34) 
.082(2.08) 


.180(4.57) 
170(4.32) 


067(1.70 
.057(1.45) a 
100(2.54 
NOM 


031(0.79) Wes Dam 
020(0.51) -| a RADIUS NOM ANODE 


0100.25) 
025(0.64) 
'01510.38) 82 NOM 


{__ .055(1.40) 
045(1.14) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


* FOR IDENTIFICATION PURPOSES, ANODE iS .060(1.52) NOM. LONGER THAN CATHODE LEAD.. 


Absolute Maximum Ratings (Ta= 25°C unless otherwise noted) 


HOVEISE: VOLSQC carn d AM dined aie wate ane a Saeed be a bah delete nt dite Sel tah al cole Dette 2.0V 
Continuous Forward Current... 0.00. cece eee e eee eens 50 mA 
Peak Forward Current (Pulse Width = 1 psec., 300 pps)..........0..0.0.0 0000. c cece eee. 3.0 A 
Storage and Operating Temperature Range..............00..0 00. -40°C to +100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)! 240°C 
Povier OGSIDAUON caddis tated ed baee ta cat anhie ste ottat oioals oe Shrnds Gu anteneains 100 mw'2! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) EgiapT) is @ measurement of the average apertured radiant incidence upon a sensing area 0.180” (4.57 mm) in diameter 
perpendicular to and centered on the mechanical axis of the lens, and 0.653” (16.6 mm) from the lens tip. EgiapTy is a 
measurement of the average radiant intensity within the cone formed by the above conditions. EgiapT) is not necessarily 
uniform within the measured area. 


Typical Performance Curves 


Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
of OP140SL and OP550 


PERCENT CHANGE IN 


Projected -~~— 


RELATIVE OUTPUT CURRENT 





0 0.2 0.4 0.6 0.8 1.0 


t - TIME - Hours DISTANCE BETWEEN LENS TIPS - 


Inches 
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Types OP140SL, OP140SLD, OP140SLC, OP140SLB, OP140SLA 








Electrical Characteristics (Ta = 25°C unless otherwise noted! 


Parameter =| Min. | Typ. | Max [Units] Tost Conditions _—_ 
FRedantPowerOupst SSCS 
















Ee(APT|'3) | Apertured Radiant Incidence OP140SL | 0.020 IF =20 mA 
OP140SLD IF = 20 mA 
OP140SLC IF = 20 mA 
OP140SLB 1 IF =20 mA 
OP140SLA lF=20 mA 









[in fees arent A 


Ap Wavelength at Peak Emission 930 ae nm | |F=20 mA 7 
Spectral Bandwidth Between Half Power Points IF = 20 mA 


[Spectral Bandwidth Between Half Power Points |_| 80 
Andp/AT — | Spectral Shift with Temperature | f+0.30 | | nm/°C | lf = Constant = 
Oyp Emission Angle at Half Power Points ma ae Deg. | IF=20 mA _ 
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Typical Performance Curves 


Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 


1.6 





Test Conditions: 



























| Test Ceriitions on Test Conditions: 
14 Ip=OC. ip Pulsed (PW = 25 ys Pulse Width 100) pos 
were 100 ms between pulses). > Duty Cycle — 00.1% 
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> * TT a = x 
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o oe 2 oO 
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0.4 3 
0.2 J 0 
0.1 1.0 10 100 0 0.2 04 O06 08 10 
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Rise Time and Fall Time vs Relative Radiant Intensity Relative Radiant Intensity vs 
Forward Current vs Ambient Temperature Angular Displacement 
2.0 1.2 
Test Conditions: 20 mA Pulse 
Pulse Width= 10 ys Pulse Width = 100 ys ™ 
Duty Cycle = 10% Duty Cycle=0.1% go 
= 15 Normalized at Ty = 25°C 5 
ry G 
= 5 08 
= —_ 
= = 0.6 
a 1.0 a 0. 
<x <= 
i ca 0.5 
S = 0.4 
a 05 
0.2 
-50 -25 0 25 50 75 100 125 BOS B08" 0° 208" 0% = 208 3A 80S 80" 
lp - FORWARD CURRENT - mA Ty - AMBIENT TEMPERATURE - °C 6 — ANGULAR DISPLACEMENT - Degrees 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible ee ee eee 
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© TRW Inc. 1985. TRW is the name and mark of TRW Inc. Printed in U.S.A, 





§ 


Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5042 
January 1985 








GaAs Plastic Infrared Emitting Diodes 
Types OP160SL, OP160SLD, OP160SLC, OP160SLB, OP160SLA 


DIMENSIONS ARE IN INCHES (MILLIMETERS) MEASUREMENT SURFACE (NOTE 3) 


.200(5.08) 
~ 180(4.57) 


.125(3.18) DIA 
J i 


ie CATHODE 


025(0.64) 50012:70 | 030(0.76) 
~~ “9 45(0.3@) 82 NOM] je 500112. 70-—e| | NOM 


+ ——— fe! —-——~ 


* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 





Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted) 

© Selected to specific on-line intensity ranges HOVBISE VOND0C sc. on onc acueaeuts gaatwebease ou ethnkie sien oe) Shee heaca tae den tee 2.0V 

® Low cost, miniature, plastic end-looking T-1 COULMUGUS FOWard COMER a. 20 e.are uu cacitaue ten Sh atee ede ou aeoliheahee ews 50 mA 
package Peak Forward Current (Pulse Width = 1 psec., 300 pps).........0.000 0000. 3.0A 

e Mechanically and spectrally matched to the Storage and Operating Temperature Range......................000002 ccc cee ee -40°C to +100°C 
OP500-OPS00SL series phototransistors and the — Lead Soldering Temperature (1/16 inch (1.6 mm] from case for 5 sec. with soldering iron)". ss... 240°C 
OP530 photodarlington Power DISSIDA Us: Soh.n6's con uct cane cna Sone ocansnate eas 226 om Me ebaem aa shaeaewes 100 mw'2! 

Notes: 
Description (1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 


The OPIBOSL series devices are gallium arsenide (2) Derate linearly 1.33 mW/°C above 25°C. Rhos ; as 
(3) Eg(APT) is a measurement of the average apertured radiant incidence upon a sensing area 0.081” (2.06 mm} in diameter 


infrared emitting diodes mounted in clear plastic perpendicular to and centered on the mechanical axis of the lens, and 0.590” (14.99 mm) from the measurement surface. 
end-looking packages. The OP160SL series allows Ee(APT} is not necessarily uniform within the measured area. 


a broad range of intensity selection. The narrow 
radiation pattern provides high on-axis intensity for Typical Performance Curves 
excellent coupling efficiency with an OP500 or 
OP5OOSL series T-1 phototransistor. For additional 
information on spectral emission characteristics, 
please refer to the OP500 data sheet. 


Percent Changes in Radiant Intensity Coupling Characteristics 
vs Time of OP160SL and OP500 


PERCENT CHANGE IN E, - % 
| | | | A 
Poy i | 


Projected ~--- 


RELATIVE OUTPUT CURRENT 





0 0.2 0.4 0.6 0.8 1.0 
t — TIME — Hours DISTANCE BETWEEN LENS TIPS — inches 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OP160SL, OP160SLD, OP160SLC, OP160SLB, OP160SLA 





Sibel Characteristics (TA = 25°C unless otherwise noted) 


Parameter me ee ee Test Conditions 


“a Radiant Power Output OP160 lF=20 mA 


EefAPT)!S! | Apertured Radiant Incidence OP160SL 0.05 2) IF =20 mA 
OP160SLD 
OP160SLC 
OP160SLB 
OP160SLA 


































Forward Voltage 


Spat 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 


oe ie 5 
Test Conditions ee laste) Test Conditions: 
1.4 Ip = D.C. ip Pulsed (PW = 25 ys; 


Test Conditions: 





on Pulse Width = 100 ys 
Ty = 25°C AE P| bd 100 ms between pulses). > Duty Cycle =: 0.1% 

> 3 5 > 
1 1.2 > a ' 
ele ssa : SE 

< ro} o 
> oO o = 
eC E Pg 

Q 

= 0. =e 2 = 
S = 2 ek 
ser = = 
ot Ss + 

> 1 

0.4 3 

ey 

0.2 0 
0 0.2 0.4 0.6 0.8 1.0 
le - FORWARD CURRENT - mA Ip - FORWARD CURRENT ~ Amps Ty - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant intensity and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 


950 1.2 













Test Conditions: 
Pulse Width = 10 ys 
Duty Cycle= 10% 


BEREREEE 
LAE 
BRREEE 
isos Ac 
HEE 


0.8 


RELATIVE RADIANT INTENSITY 
& 

RELATIVE RADIANT INTENSITY 
o 
n 


0.5 20 mA Pulse 875 
Pulse Width = 100 ys 


$ 
WU-NOISSIN3 XV3d LY HLONITIAVM - dV 





Duty Cycle=0.1% ee 
Normalized at Ta = 25°C 
0 850 0 
: | -aawii thee A at Ce ge rece ae teat age - = 
oe ae Ty - AMBIENT TEMPERATURE - °C 6 — ANGULAR DISPLACEMENT ~ Degrees 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product. Bulletin 5045 
January 1985 








GaAs Plastic Infrared Emitting Diode 
Type OP160W 





Features 

© Flat lensed for wide radiation angle 

© Low cost, miniature, plastic end-looking package 

@ Mechanically and spectrally matched to the 
OPSUOW phototransistor 


Description 

The QP160W is a gallium arsenide infrared 
emitting diode molded in a clear plastic, flat 
lensed, mini-axial package. The flat lens allows a 
radiation half angle of 40° measured from the 
optical axis to the half power point. The OP160W 
is mechanically and spectrally matched to the 
QP500W phototransistor. For additional 
information on spectral emission characteristics, 
please refer to the OP500W data sheet. 


This package is a T-1 style in all respects except 
for the length of the plastic package. It is most 
useful where relatively even illumination over a 
broad area is required. 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.125(3.18 


415(2.92) 3 
| 


125(3.18). yy 
115(2.92) 


.165(4.19) 
.145(3.68) 


.050(1.27) 7] 
CATHODE 


cans = 
MIN NOM 


025(0.64) : 
015(0.38) 5 NOM 


* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (T,=25°C unless otherwise noted} 


COMINUOUS FORWaIG CUNCNE 2 2c ach axucica danish fed doohawea iow ols shaanamhepesiassos 50 mA 
Peak Forward Current (Pulse Width= 1 psec, 300 pps) ...... 0. eee eee, 3.0 A 
POVEISE VOIGUG oiccw ptt hs Sami isn aah hg tl Sete ty 8 cae ha Tlan a Pra hdubeira i ln arcades 2.0V 
Storage and Operating Temperature Range.............0.00.000 0. cece eee ee. -40°C to +100°C 
Lead Soldering Temperature Range (1/16 Inch [1.6 mm] from Case for 5 sec. with soldering iron)". 240°C 
PO WEED SSIMAION crcajte actou wainettanad stents th cseatac scale Se ciey elma connate 100 mw'2! 
Notes: 


(1} RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 
Typical Performance Curves 


Percent Changes in Power Output Coupling Characteristics 


vs Time of OPiG60W and OP500W 

1.0 

- i 08 
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mall ; 
Test Conditions: RED cle sft 





0 0.1 0.2 0.3 0.4 0.5 
DISTANCE BETWEEN LENS TIPS ~ Inches 


t - TIME - Hours 
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Type OP160W 





Electrical Characteristics (TA = 25°C unless otherwise noted) 


[Parameter | ‘Min. | Typ. | Max. | 





Test Conditions 












Radiant Power Output 


VF Forward Voltage ae 1.60 IF =20 mA 
feeseoren P| 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Power Output Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 





Test Conditions: Test Conditions: 


Test Conditions 


Ip Pulsed (PW = 25 ys; Pulse Width= 100 us 





Ip = D.C. | 

— : =25°C ES 2 100 ms between pulses). Duty Cycle = 0.1% 

A= y s 4 70 

> "| a PO and VF sampled ro) > 
Jot Te ne at end of pulse. a 
eel ee: a 2 
= te | ete c 3 = & 
ae | es 
= 08 = 2 a = 
«x = ~ x= 
ire a = 
| 0.6 3 ' 
= >, = + 

0.4 

0.2 ; 8 

0.1 1.0 10 100 
Ip - FORWARD CURRENT - mA ip - FORWARD CURRENT - A Tq - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Normalized Power Output and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 
18 2.0 






ae aa Test Conditions: 


Pulse Width = 10 us 
Duty Cycle= 10% 





t - TIME - ps 


20 mA Pulse 

Pulse Width = 100 ps 
Duty Cycle =0.1% 
Normalized at Tp = 25°C 


0.5 


RELATIVE RADIANT INTENSITY 
S 
WU-NOISSIW] AV3d LV HLONITIAVM — dN 
RELATIVE RADIANT INTENSITY 





0 100 200 300 50 —25 0 25 50 75 100 80 60 40 20 0 20 40 60 80 
Ip - FORWARD CURRENT ~ mA Ty - AMBIENT TEMPERATURE - °C 6 - ANGULAR DISPLACEMENT- Degrees 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5048 
January 1985 








GaAs Plastic Infrared Emitting Diodes 
Types OP161SL, OP161SLD, betetbiels OP161SLB, OP161SLA 





Features 

e 0.100 inch (2.54 mm) lead spacing for standard 
socket mounting 

© Low cost, plastic miniature end-looking T-1 
package 

© Mechanically and spectrally matched to the 
OP501 phototransistor series 


Description 

The OP161SL series devices are gallium arsenide 
infrared emitting diodes molded in clear plastic, 
mini-axial packages. The lensing effect of the 
package allows a radiation half angle of 8° 
measured from the optical axis to the half power 
point. Lead spacing is 0.100” (2.54 mm) to allow 
mounting in standard sockets. These devices are 
mechanically and spectrally matched to the 0P501 
and OP501SL series of phototransistors. For 
additional information on spectral emission 
characteristics, please refer to the OP501 data 
sheet. 


Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


nes SURFACE (NOTE 3) 


a -200(5.08), 
goa 57) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


-165(4.19) 


es 050(1.27) 
145(3.68) NOM 


5 aa DE 


00g 54) ae 3.18) pia 


OM .115(2.92) 
H yas 


CATHODE 
_— 


500(12.70) 03010.76) 
MN NOM 


| | 


02510.64) 
'015(0.38) 94 NOM 


* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (T,=25°C unless otherwise noted] 


COMUMUOUS FOIWArE CUCL 2-41. tis ie eee eu Siew anton ho audaliaw sewer Ai eenn lease 50 mA 
Peak Forward Current (Pulse Width = 1 psec, 300 pps) .........0.0.0 00.000 eee, 3.0A 
MEVEISE VON GDGS, teh didn tres huuhas 4 yctaate Isles Sind ath oo Mecdtuara cate uk ake as Sotle uda kee wwe 2.0 V 
Storage and Operating Temperature Range..........00.. 00. c cece cece cece es - 40°C to + 100°C 
Lead Soldering Temperature Range (1/16 Inch [1.6 mm] from Case for 5 sec. with soldering iron)""). . 240°C 
POW GI DISS ORION sheet Sutpe cee aera leiaN acceso hittin Oe monet Eocene th Santee Wah lh Moca 100 mw?! 
Notes: 


(1] RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) EgiAPT) is a measurement of the average apertured radiant incidence upon a sensing area 0.081” (2.06 mm) in diameter 
perpendicular to and centered on the mechanical axis of the lens, and 0.590” {14.99 mm) from the measurement surface. 
Ee{APT) is not necessarily uniform within the measured area. 


Typical Performance Curves 


Coupling Characteristics 
of OP1G1SL and OP501SL 


Percent Changes in Radiant Intensity 
vs Time 


PERCENT CHANGE IN E, 
RELATIVE OUTPUT CURRENT 





DISTANCE BETWEEN LENS TIPS - 


Inches 


t -— TIME - Hours 


Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OP161SL, OP161SLD, OP161SLC, OP161SLB, OP161SLA 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 


| Symbol | Parameter 


Ee(APT)!3) 














Min. | Typ. | Max. | Units| Test Conditions 


0.50 Lie IF = 20 mA 







Radiant Power Output OP161 





Apertured Radiant Incidence OP161SL 

OP161SLD 
OP161SLC 
OP161SLB 
OP161SLA 










Forward Voltage 


Reverse Current 


Typical Performance Curves 





Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
5 j : 
Rs Test Conditions: Test Conditions: 
ea Ht i Pulsed (PW=25 ps; o Pulse Width = 100 ys 
Pee ae 100 ms between pulses). ‘a Duty Cycle = 0.1% 
> ~ A | = ‘ Eg and VF sampled By ss 
4 oe 2 at end of pulse. = 2 
< ai res S 
: + = 2 § 
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Q > > a 
ee COO LT E fs 
5 27% 2 & 
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! Me 3 1 
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> H 
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=§ 
0 
0 0.2 0.4 0.6 0.8 1.0 
Ip - FORWARD CURRENT - mA Ie - FORWARD CURRENT - Amps Ta - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 
2.0 950 1.2 









Test Conditions: 
Pulse Width = 10 ys 





= 
Duty Cycle = 10% 1.0 
15 os S 
2 m @ 
= ao 
= 1.0 900 : 2 
a 4 = 0.6 
bad ~ Lad 
= 2 = 0.4 
= os 20 mA Pulse a BG 
= Pulse Width = 100 us so = j \ 
Duty Cycle =0.1% cm 0.2 vy UI 
osha | wae 
0 850 a | >. = 
-50 -25 0 25 50 75 100 40° 20° 0° 20° 40° 
lp - FORWARD CURRENT - mA Ty - AMBIENT TEMPERATURE - °C 6 — ANGULAR DISPLACEMENT — Degrees 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5051 
January 1985 








Features 

® Flat lensed for wide radiation angle 

e Easily stackable on 0.100 inch (2.54 mm) 
hole centers 

@ Mechanically and spectraliy matched to the 
OP508F series phototransistor and the 
OPS38F series of photodarlingtons 


Description 

The OP168F series are gallium arsenide infrared 
emitting diodes molded in an “end emitting” 
miniature black plastic package. This device has a 
wide radiation angle due to its flat emitting 
surface. Small size and 0.100 (2.54 mm) lead 
spacing allow considerable design flexibility. 





Optoelectronics Division, 


GaAs Plastic Infrared Emitting Diodes 
Types OP168F, OP168FC, OP168FB, OP168FA 


FAW Electron Components Group, 1007 Tappan Cale, 








DIMENSIONS ARE IN INCHES (MILLIMETERS). 






















065 (1.65) 130 (3.30) 
055 (1.40) | | 120 (3.05) EMITTING 
SURFACE | 
165 (4.19) 100 (2.54) ANODE cia! 
155 (3.94) NOM 
a OPTICAL 
CATHODE | CENTER LINE 
025 (0.64) ON __.035 (0.89) 
ono ek he Oe - 025 (0.64) 
“FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .06 (1.52) NOM. LONGER THAN CATHODE LEAD. 
Absolute Maximum Ratings (Tj = 25°C unless otherwise noted) 
COMTMUGUS FOrWald: GU ONT 22.0) 5k wats beaten ehin seen: Eanes eeetuee ane medeus Bitese 50 mA 
Peak Forward Current (Pulse Width = 1 psec, 300 pps) ...... 00. 3.0A 
EVENS -V ONAU Es x cuits ete, dors chs ine ab. axe ben oe bal damabis wl a oe aaute Sepurtaaiie Gow tate pede eee 2.0 V 
Storage and Operating Temperature Range ................0. 0.0 cece eee ee eee -40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron}... 2... 240°C 
POWER DISSIDOUON: eroautese cena ceaen cies daiad otha Sura loa Pav anbtek tiene aamine: 100 mW! 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Eg(apT) is a measurement of the average apertured radiant energy incident upon a sensing area 0.081” (2.06 mm) in 
diameter perpendicular to and centered on the mechanical axis of the “emitting surface” and 0.400” (10.16 mm) from the 
measurement surface. EgiApT) is Not necessarily uniform within the measured area. 


Typical Performance Curves 


Coupling Characteristics of 
OP168F and OP508F/OP538F 


Percent Changes in Radiant Intensity 
vs. Time 





ae <x 
\ i 
@ ! 
ted Ke 
=z =a 
— Las 
~ oe 
2 a 
FS 5 
5 2 
=) | 
= & 

TEST CONDITIONS: 

Ta = 25°C 

100 1K 10K 100K 0 0.2 0.4 0.6 0.8 1.0 


t — TIME — Hours DISTANCE BETWEEN LENS TIPS — Inches 
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Types OP168F, OP168FC, OP 168FB, OP168FA 





Electrical Characteristics (T, = 25°C unless otherwise noted) 
Apertured Radiant Incidence 


















mwicm?2 | Ip = 20 mA 
mWicm? | lp = 20 mA 
0.79 | mW/cm? | Ip = 20 mA 
mW/cm2 | Ip = 20 mA 


Forward Voto 0 
SE LR S ANE sO 4 SC SNS 
dp Wavelength at Peak Emission Eee ad 930 came nm lp = 20 mA 

| B —_[| Spectral Bandwidth Between Half Power Points ; 60 | | nm [=m 

Spectral Shit with Temperature 070] [ami ie= Consent’ 


| ieee 
Emasun Angi at Hl Power Pais OS 
Output Rise Time | | 1550} | ons lF(PK) = 20 mA, PW = 10.0 ws, D.C. = 10.0% 

| sed 









OP168F 
OP168FC 
OP168FB 
OP168FA 


: Band cb 


























raf fs 





Typical Performance Curves 










Forward Voitage vs. Forward Voltage and Radiant Incidence Forward Voltage vs. 
Forward Current vs. Forward Current Ambient Temperature 
1.6 - a 
TEST CONDITIONS: TEST CONDITIONS: TEST CONDITIONS: 
} ip = D.C r Ip Pulsed (PW = 25 ys; PULSE WIDTH - 100 ys 
ie eee 
Ta = 25°C 2 100 ms between DUTY CYCLE ~ 0.1% 
- A” | s F pulses). se 
—“ d at end of 

wy 1.2 nee | Ve sampled at end o " 
ett eee : : 
346 Oe ee = = 
> ! = Fast S 
= = = a 
Zoe L_ e 2 
= 0.8 oq < 
= | = z 
2 ce 2 
| 0.6 a | 
Pt ae ed ent : J 

LLU AT 

0.2 he ! 0 

0.1 1.0 10 100 0 0.2 0.4 0.6 0.8 1.0 -80 -40 0 40 80 120 160 
ip ~ FORWARD CURRENT — mA lp — FORWARD CURRENT — Amps Ta — AMBIENT TEMPERATURE — °C 


Relative Radiant Intensity 
Rise Time and Fail Yime vs. and Wavelength at Peak Emission vs. Relative Radiant Intensity vs. 
Forward Current Ambient Temperature Angular Displacement 
2.0 


TEST CONDITIONS: | 
+- PULSE WIDTH = 10 ys 
DUTY CYCLE ~ 10% 





> 
= 
Nn 
= 
ot 
pa 
= 
= 
=z 10 
[om | 
<x 
ec 
as 
= 
ra 
<x 
— 
uJ 
[oa 






100 mA PULSE 





wo 
[ =] 
Lom] 
wu — NOISSIW3 \V3d LY HLONATIAVM — 4X 
RELATIVE RADIANT INTENSITY 





; 7 
= PULSE WIDTH = 100 us 8 
DUTY CYCLE = 0.1% 
NORMALIZED AT Tg = 25°C ae = 
0 850 
0 100 200 300 -50 -25 0 25 50 75 100 125 so 60 40 20 OG 20 40 60 890 


lp — FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C 6 — ANGULAR DISPLACEMENT — Deg. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optoeleetronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
© TRW Inc. 1985. TRW is the name and mark of TRW Inc. Printed in U.S.A. 


17 





Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5054 
January 1985 


4 aX 





GaAs Plastic Infrared Emitting Diodes 
Types OP169SL, OPiG9SLD, OP169SiC 





Features 

© Integral lens for narrow beam angle 

e Easily stackable on 0.100 inch (2.54 mm) hole 
centers 

@ Mechanically and spectrally matched to the 
OP509 phototransistor series 


Description 

The OP169SL series are gallium arsenide infrared 
emitting diodes molded in “end-emitting” miniature 
clear packages. The molded lens insures improved 
uniformity of lens magnification from unit to unit. 
The OP169SL series provides a broad range of on- 
line and radiant intensities and has considerable 
design flexibility due to its small size. These 
devices are mechanically and spectrally matched 
to the OP509 series of phototransistors. For 
additional information on spectral: emission 
characteristics, please refer to the OP509 data 
sheet. 





.054(1.37) DIA 
.050(1.27) 


FT 


.165(4.19) 
.155(3.94) 


4 
| Logos 


*  ,060(1.52) 


ae 
ee CATHODE 
.085(2.16) 
.075(1.91) 
- = .150(3.81 | 
MIN .140(3.56) 


DIMENSIONS ARE IN INCHES (MILLIMETER 
ae CHES (MILLIMETERS) 3010.76) NOM 


RADIUS LENS 


——— 


025(0.64) 
'01510.3a) 92 NOM 





.034(0.86) 


.165(4.19} 0300.76) 


.155(3.94) 
“FOR IDENTIFICATION PURPOSES, ANODE LEAD {S .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (1, =25°C unless otherwise noted) 


Continuous Forward Current .. 0.0.00 cece cece cece eee r eet en ent enees 50 mA 
Peak Forward Current (Pulse Width = 1 psec, 300 pps) ...........0.00.00. 00. 3.0A 
Reverse Voltage ....... PO Pe ee IT TREE PERT OPTED AL eee eT NE Pee Se eee eee 2.0V 
Storage and Operating Temperature Range..............0.0....0 00. c eee eee eee -40°C to +100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from Case for 5 sec. with soldering iron} 20.0.2... 240°C 
POWOR OSSIDAHON a ciccs nate’ sourcunni-was eyecare ee Pak bile eaten meted 4 Ree 108 mw?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) EgiapT) is a measurement of the average apertured radiant incidence upon a sensing area 0.180” (4.57 mm) in diameter 
perpendicular to and centered on the mechanical axis of the lens, and 0.653” (16.6 mm) from the lens tip. EgiapT) is a 
measurement of the average radiant intensity within the cone formed by the above conditions. Egiapt) is not necessarily 
uniform within the measured area. 


Typical Performance Curves 


Coupling Characteristics 
of OP169SL and OP509 


Percent Changes in Radiant Intensity 
vs Time 


oS 
RELATIVE OUTPUT CURRENT 


PERCENT CHANGE IN E, - % 


Projected ---- 





= = 


0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS — Inches 





t - TIME - Hours 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OP169SL, OP169SLD, OP169SLC 





Electrical Characteristics (TA = 25°C unless otherwise noted) 


nena aes 8 A 1 ae 
Roda Power Ou res | [ot | |W [rot SSS 


Ee(APT}'S! | Apertured Radiant Incidence OP169SL | 0.020 mWicm2 | IF = 20 mA 
OPI69SLD |} 0.116 0.24 |mWicm2| IF = 20 mA 
OPIBSSLC | 0.195 mWicm2 | IF =20 mA 


















q 


Ap/AT | Spectrai Shift with [emperature 


| OHP —_| Emission Angle at Half Power Points 


Angle Beaeal | Deg. 
Output Rise Time fe | 1550 
Output Fall Time acl 












Typical Performance Curves 












Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
16 | 5 75 =. 
Test Conditions Test Conditions: m Test Conditions: 
ss p= DC. Ip Pulsed (PW=25 us "i Pulse Width= 100 ps 
‘ee, 2 100 ms between pulses). 66-8 Duty Cycle= 0.1% 
ee Fa s Ee and VF sampled 2 me 
1 1.2 p at end of pulse. =z 
: a : a 4 
= TH = 3 sp OF 
= 1.0 5 — > = 
S = r=] os $ 
el : 2 g 
Cc Qa — cc 
= 08 < 2 30 2 = 
a = o = 
oO & ras] So 
0.6 t i Lan 
> s+ 3 15 1 a 
3 
0.4 = 
3, 
0.2 0 0.0 
0.1 1.0 10 100 0 0.2 0.4 0.6 0.8 1.0 
ip - FORWARD CURRENT - mA lp - FORWARD CURRENT - Amps Ty - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 
1.8 2.0 950 
sae eS Test Conditions: 
Pulse Width= 10 ys | z 
Duty Cycle = 10% 1 
1.4 . =. 
ie 1 wis 
= ae 
g z a 5 
1 1.0 = =x _ 
uu = > & 
= = 1.0 900 as 
am = m 
t cc > « 
~ 0.6 = a 
= 
@ 0.5 20 mA Pulse 875 a ry 
Pulse Width = 100 ys 2 
0.2 Duty Cycle=0.1% 3 
Normalized at T, = 25 °C 
0 0 J : 850 
me aun a -50 -25 0 25 50 75 100 goo 840 20°——siOO 20° 40° =~ 60° 
IF - FORWARD CURRENT - Amps Ty - AMBIENT TEMPERATURE - °C 6 - ANGULAR DISPLACEMENT - Degrees 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. ie 


ree rw 6-9-0 0 at 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-810-860-5958 
© TRW Inc. 1985, 1984. TRW is the name and mark of TRW Inc. Printed in U.S.A. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5057 
January 1985 








GaAlAs Hermetic Infrared Emitting Diodes 
Types 0P223, OP224 





Features 

e Up to 2.5 times the power output of the GaAs 
equivalent at the same drive current 

© Miniature hermetically sealed “pill” package 

e |deal for direct mounting to PC boards!) 

© Mechanically and spectrally matched to the 
OP600 phototransistor and the OP300 
photodarlington 


Description 

The OP223 and OP224 series are gallium 
aluminum arsenide infrared emitting diodes 
mounted in miniature “pill” type hermetically 
sealed packages. This package style is intended 
for direct mounting into PC boards. Gallium 
aluminum arsenide features a significant increase 
over the radiated output of gallium arsenide at the 
same forward current. Also, with a wavelength 
centered at 875 nanometers, it more closely 
matches the spectral responce of silicon 
phototransistors. Please refer to the OP600 data 
sheet for additional spectral emission information. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


“045(1.14) 
'035(0.89) APERTURE 













.136(3.45) 
‘016(0.41) 
0691.75 
(062(1.57| | 
MEASURING 
| SURFACE 
-062(1.57) nes 092(2.34) 
'059(1.50) 084(2.13) 
010(0.25) 
ANODE 005013) LENS 
ene CATHODE 
'080(2.03) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings Ma 25°C unless otherwise noted] 


MBVOISG VONAUC\ 4c ca man colt Gotu aaa Lu ah thant nagnh axes uducpostaut uel m stab doids ahi 2.0 V 
Continuous Forward Current ........00.0.00000 0. cece cece eee boa Mig Sens ee PE a Meta thee Ae ences 50 mA 
Storage Temperature Range..... 2.0. cece cece ence eee ed -65°C to + 150°C 
Operating Temperature Range..... 2... cece cece c eee ee ee ~65°C to +125°C 
Soldering Temperature (for 5 sec. with soldering iron) eee, 240°C 
POWEEDISSIDATIOES x35, Sis coe! soley daiotestacsenicnana ee acta inate See cach acetate ee tote ae 150 mwis) 
Notes: 


(1) Refer to Application Bulletin 111 which discusses proper techniques for soldering pill-type devices into PC boards. 

{2} RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) Derate linearly 1.00 mW/°C above 25°C. 

(4) Ee(APT) is measured using a 0.031” (0.787 mm) diameter apertured sensor placed 0.50” (12.7 mm) from the mounting plane. 
This corresponds to an included cone angle of 0.003 sr. Ee(APT) is not necessarily uniform within the measured area. 


Typical Performance Curves 


Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
of OP223 and OPG600 





60 






CASE 
eee ee 

ete Nes aisle uearealad 
Rae Ree ee 


SaeeSSeeee 
ee 


0 0.2 0.8 1.0 
DISTANCE wii ENS TIPS - Inches 


40 





PERCENT CHANGE IN E, - % 
RELATIVE OUTPUT CURRENT 


Projected -~-- 


20 






t - TIME — Hours 


Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OP223, OP224 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 


pro Radiant Power Output ee 
Forward Voltage 

ae Reverse Current 

ae Spectral Bandwidth Between Half Power Paints 









Typ. 
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0.8 
3.0 


aa— 
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P| \F = Constant 
| | eg. | IF =80 mA 


IF(PK) =50 mA, PW=10.0 ps, 0.C.= 10.0% 
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ww 

~ 
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Typical Performance Curves 






















Forward Voltage vs Forward Voltage and Radiant incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
1.6 y 5 2.5 x 
Test Conditions ime : " : Test Conditions: es 
1.4 = afl - > Pulse Width= 100 ys 
Ta= 25°C et | i 34 20 & Duty Cycle =0.1% 
st => 
eich | oe | & Ss 8 
eee) wg 
ia ~ ras) o r=) 
= 1.0 > > > 
QoQ a — ad 
[a af < = <x 
= 08 = 2 10 = = 
S rag : =) oO 
' 0.6 1“ "ip = Pulsed (PW = 25 ys; 3 a 
> mo 100 ms between pulses). $95 1 > 
Ee and VF sampled at 3 
0.4 end of pulse. = 
Ta = 25°C =I 
0 ' 0 
0.2 : “ 0 0.2 0.4 0.6 0.8 1.0 
0.1 1.0 10 10 
I - FORWARD CURRENT - mA Ir ~ FORWARD CURRENT ~ Amps Tq - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Normalized Power Output vs Relative Radiant Intensity vs 
Forward Current Ambient Temperature Angular Displacement 
Test Conditions: sa 
Pulse Width = 10 ys 50 mA Pulse 
Duty Cycle = 10% Pulse Width = 100 us 
nN Duty Cycle= 0.1% 
15 f . Normalized at Ty = 25 °C > 
~— = 
Ee = 
= = 
a 1.0 = 
=z Q 
= = 
= af 
2 = 
<r 
0.5 mo 
[oo 
; 0 
0 100 200 300 -50 -25 0 25 50 $975 100 125 40° 20° 0° 20° 40° 
lp - FORWARD CURRENT - mA Ty - AMBIENT TEMPERATURE - °C 9 — ANGULAR DISPLACEMENT ~ Degrees 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. Pa ee een 
Optoelectronics Division, TRW Electronic Components Group, 120/ Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
© TRW Inc. 1985. TRW is the name and mark of TRW Inc. Printed in U.S.A. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5061 
January 1985 
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GaAlAs Hermetic Infrared Emitting Diodes 
Types 0P231, OP232, OP233, OPZ31W, OP232W, OP233W 


OP231W 





Features 

® Solid metal header for better thermal 
characteristics 

© 10-46 hermetically sealed package 

© Mechanically and spectrally matched to OP800, 
OP593, and OP598 phototransistors 

® Designer specified to apertured power in ranges 
to satisfy most applications 


Description 

The OP231/0P231W series are gallium aluminum 
arsenide infrared emitting diodes mounted in 
hermetic 10-46 housings. Gallium aluminum 
arsenide features higher radiated output than 
gallium arsenide at the same forward current. Also, 
with a wavelength centered at 8/5 nanometers, it 
more closely matches the spectral response of 
silicon phototransistors. The 0P231 series have 
lensed cans providing a narrow beam angle (18° 
between half power points}. The 0P231W series 
have flat window cans providing a wide beam 
angle (50° between half power points). The narrow 
beam angle and the specified radiant intensity of 
the 0P231 series allow ease of design in beam 
interrupt applications in conjunction with the OP80C 
or OP598 series photosensor. The wide beam angle 
and the specified radiant intensity of the OP231W 
series allows ease of design where the radiant 
intensity over a broader area is required or when 
designing for an accessory lens or irradiating more 
than one sensor. 


Please refer to application bulletins 119 through 
121 for additional design information and reliability 
(degradation) data. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


0P231—0P233 


.210 (5.33) 


.190 (4.83) ANODE (CASE) 


050 (1.27) MAX .100 (2.54) DIA* 


048 (1.22) 
.028 (0.71) 


bis 046 (1.17) 


026 (0.66) 


.230 (5.84) 
.209 (5.31) 


-186 (4.72) 
.180 (4.57) 


je 


.030 (0.76) al eas (12.70) 
MAX MIN 


.140 (3.56) 
NOTE: DIMENSIONS NOT SHOWN ON 0P231W—0P233W 


ARE COMMON WITH 0°231—0P233 


OP231W—OP233W | ewe .150 (3.81) 


GLASS F a 


TO + 0.10 (9. 25) Se *THIS DIMENSION CONTROLLED AT HOUSING 


SURFACE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings {T, = 25°C unless otherwise noted) 


PeVERSe VOU Cee tt oa uA lite ce as cath eta aiaeled MWS MARR Paani wee Bena ties 2.0V 
Continous Forward: Cument: ccs c.3 0-59 has adecdaweeee pe Saks anal alee deed ne teread ones 100 mA 
Peak Forward Current (Pulse Width = 1 psec, 0.1% Duty Cycle)........0. 0 eee. 10.0A 
Storage and Operating Temperature Range ............... 0.0 eee eee -65°C to + 150°C 
Lead Soldering Temperature (1/16 inch (1.6 mm] from case for 5 sec. with soldering iron!” ......... 240°C 
POWOF DISSIPATION: cuttin cheer ocetateraeodan dae letuny ace or adet® uae nysetiese lias 200 mW?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 

(2) Derate linearly 1.60 mW/°C above 25°C. 

(3) Eg(APT) is a measurement of the average radiant intensity within the cone formed by the measurement surface. On the 
OP231 series this cone is outlined by a radius of 1.429” (36.30 mm) measured from the lens side of the tab to the sensing 
surface and a sensing surface of 0.250” (6.35 mm) in diameter forming a 10° cone. On the OP231W series this cone is 
outlined by a radius of 0.466” {11.84 mm) measured from the lens side of the tab to the sensing surface and a sensing 
surface of 0.250” (6.35 mm) in diameter forming a 30° cone. EgiAPT) is not necessarily uniform within the measured area. 

(4) Measurement made with 100 ys pulse measured at the trailing edge of the pulse with a duty cycle of 0.1% and at 
\F = 100 mA. 


Typical Performance Curves 


Forward Voltage and Radiant Incidence 
vs. Forward Current 


Forward Voltage vs. 
Forward Current 


eal 
EECCA 


0.1 100 0 0.2 0.4 0.6 0.8 1.0 
Ip - ees siete mA ig — FORWARD CURRENT — Amps 


5.0 
ig = 100 mA to 1.00 A (Pulsed) 
Pulse Width = 100 pus 

4.0 Duty Cycle = 0.1% 
Ve, Pa Sampled at End of Pulse 


3.0 Ze 










Ve ~— FORWARD VOLTAGE -~ Voits 
1 
Ve — FORWARD VOLTAGE -— Volts 





23/MW - JONSGIONI LNVIGWY GSUNLYIdV = 93 


Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types 0P231, OP232, 0P233, OP231W, OP232W, OP233W 





Electrical Characteristics (Tj = 25°C unless otherwise noted) 
[Symbol | Paramotor [Win [Typ. [Max] Units | Test Conditions 
Ea( APT} Apertured Radiant Incidence 0P231, OP231W Ip = 100 mAs 4 
QP232 le = 100 mAs! «i 
OP232W Ip = 100 mA’! 
OP233 lp = 100 mA’ 
OP233W lp = 100 mA‘! 
0P231, OP231W le = 100 mA’! (4 
0P232, 232W Ip = 100 mAd! #4 
0P233, OP233W lp = 100 mA’ 4 


 Frward Vota a Pg tog ma 
Ti [Revere Cures SSS OV SSCSC~S 
[8 | Srexal Bandit Between Hal Power Ports F100 mA 

$ 
$ 


Pen eC ees | 
Oyp Emission Angle at Half Power Points 0P231, OP232, 0P233 18.0 Deg. | Ip = 100 mA% 
OP231W, OP232W, OP233W 60.0 Deg. | Ip = 100 mA 










































Radiant Power Output 























> 


Qutput Rise Time 60 IF{PK) = 100 mA, PW = 10 ws, D.C. = 10% 
mo{ [= [SSCS 








Qutput Fall Time 


Typical Performance Curves 


Forward Voltage vs. Rise Time and Fall Time vs. Normalized Radiant Incidence 
Ambient Temperature Forward Current vs. Ambient Temperature 


200 
Pulse Width = 10 Us reas 100 mA Pulse 


Pulse Width = 100 us 


Pulse Width = 100 jis 


Duty Cycle = 0.1% Duty Cycle = 10% 








2 r=} 
S =z Duty Cycle = 0.1% 
, a 150 
3 = 
< 3 be 
5 | = 
s y = 
sa = = 100 
ie be oc 
< I 2 
= ~ N 
o = 
re = 
' ce 50 
> z 
0 
—50 0 50 100 0 100 200 300 —50 0 50 100 150 
Ta — AMBIENT TEMPERATURE - °C ig — FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C 
Relative Radiant Intensity vs. Coupling Characteristics of Coupling Characteristics of 
Angular Displacement OP231 and OP800 OP231W and OP800W 
IF = 100 mA (Pulsed) If = 100 mA (Pulsed) 
Vce = 5.0 v Vce =5.0V 
ra = Ic Nor malized to 1.2” pe Ic Normalized to .35” 
Pa = (1.429 from Flange) = (.466 from Flange) 
i > 4 
5 = =) 
= be = 
5 : : 
< ce ce 
a > > 
< o oO 
[- <4 ty uw 
ws > > 
= - =~ 
& = < 
wt ped us 
= ec [ey 
60° 40° 20° 0 20° 40° ~—- 60° 0 0.4 0.8 1.2 1.6 2.0 0 0.4 0.8 1.2 1.6 2.0 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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GaAlAs Plastic Infrared Emitting Diodes 
Types OP240SL, OP240SLC, OP240SLB, OP240SiA 





Features 
e Up to 2.5 times the radiant intensity of the 
GaAs equivalent at the same drive current 


@ Selected to specific on-line intensity and radiant 


intensity ranges 

© Mechanically and spectrally matched to the 
QP550 series of phototransistors and the 
OP560 series of photodarlingtons 


Description 

The OP240SL series consist of gallium aluminum 
arsenide infrared emitting diodes mounted in low 
cost, clear plastic side-looking packages. Gallium 
aluminum arsenide features a significant increase 
in the radiated output of gallium arsenide at the 
same forward current. Also, with a wavelength 
centered at 875 nanometers, It more closely 
matches the spectral response of silicon 
phototransistors. For additional information on 
spectral emission characteristics, please refer to 
the OP550 data sheet. 


The OP240SL is equivalent to TRW’s earlier part 
number OP240. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


* 


.100(2.54) 
.067(1.70) .080(2.03) 
.057(1.45) 


.230(5.84)_ 
a oF eT “5208 69) aa 
CATHODE 


.092(2.34) 


100(2.544 082(2.08) 
NOM 


.180(4.57) 
1704.32) 


.031(0.79) NOM i . 
RADIUS ANODE 


025(0.64) 
'015(0.3@) 92 NOM 


200.51) 1 


‘D10(0.25) |___ .088(1.40) 


.045(1.14) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


ROVEISC VONGQC 25 a. tu cudaur nance atau ie Slee toatl teh Aiea l tu ae daly! 2.0V 
Continuous FOIWalG GUEONT 0) 52 es uci cael ed i ee apie eG wena Seno a ee beat avenue na 50 mA 
Peak Forward Current (Pulse Width = 1 psec., 300 pps)........020... 000.0 3.0A 
Storage and Operating Temperature Range....................0..0.00 0 cee eee -40°C to +100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)!" 2... 240°C 
Power Dissipation................- 0000. nica tit eled osaet ct fel eee dimetl ates tga 100 mw’! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) EgiAPT) is a measurement of the average apertured radiant incidence upon a sensing area 0.180” (4.57 mml in diameter 
perpendicular to and centered on the mechanical axis of the lens, and 0.653” (16.6 mm) from the lens tip. Ee(APT} is a 
measurement of the average radiant intensity within the cone formed by the above conditions. Ee{APT} is not necessarily 
uniform within the measured area. 


Typical Performance Curves 
Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
of OP240SL and OP550 





PERCENT CHANGE IN E, - % 
RELATIVE OUTPUT CURRENT 


| Projected ---- 





t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches 
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Types OP240SL, OP240SLC, OP240SLB, OP240SLA 





Electrical Characteristics (74 = 25°C unless otherwise noted) 









[Parameter | “Min. | ‘Typ. | Max. | Units | 
Radiant Power Output OP240SL ae ; 


Ee(APT)!S) | Apertured Radiant Incidence OP240SL 
OP240SLC 


IF =40 mA 


mW 









0.86 






OP240SLB 


| WF | Forward Vottoge = 

[ta [Revere Coren CS 

. 
B | Spectral Bandwidth Between Half Power Points 


Output Fall Time 











IF=20 mA 


V IF=20 mA 
A {VR=20V 


nm IF =20 mA 


nm IF=20 mA 


lF = Constant 
| Deg. | IF=20 mA 
IF(PK} = 20 mA, PW=10.0 ps, D.C. = 10.0% 
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Typical Performance Curves 














Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 
1.6 5 f 
Test Conditions: a Test Conditions: 
. Ip Pulsed (PW=25 ys; F Pulse Width. 100 ps ~~ 
1.4 = | 100 ms between pulses). as {| Duty Cycle. 0.1% 
= 4 1 £, and Vp sampled 3 
> | e 4 > 
1 1.2 us at end of pulse. S 
vw = m ow 
< = a te 
—! pe @] 
= 10 2.4 = 3 
> 2 > => 
2 <= are 
<x = < 
a 5 2 5 2 
o oO [on] 
Lhe 1 ine! ras 
1 06 > 3 = 
=> 1 I => 
3 
0.4 = 
3, 
0.2 (¢) 
0.1 1.0 10 100 
lp - FORWARD CURRENT - mA Ip - FORWARD CURRENT - Amps Ty - AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant Intensity Relative Radiant Intensity vs 
Forward Current vs Ambient Temperature Angular Displacement 
2.0 7 
Test Conditions: 90 mA Pulse- 1.2 
Pulse Width = 10 ys Pulse Width = 100 ps 
Duty Cycle = 10% Duty Cycle = 0.1% 0 
> Normalized at Ty = 25°C = 
i 15 7) 
= | a 0.8 
= = 
i = 
= 10 = 
= = 0.6 
<< oc 
oc uw 0.5 
w > 
= = 04 
<x —j 
im 0.5 ce 
0.2 
0 0 & 
0 100 200 300 -50 —25 0 25 50 75 100 125 soe 60° 40° 20° Of 20° 40° 60° 80° 
Ip - FORWARD CURRENT - mA Ty - AMBIENT TEMPERATURE - °C 6 - ANGULAR DISPLACEMENT - Degrees 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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GaAlAs Plastic Infrared Emitting Diodes 
Types OP260Si, OP260SLC, OP260SLB, OP260SLA 





Features 


e Up to 1.6 times the radiant intensity of the 
GaAs equivalent at the same drive current 

e Selected to specific on-line intensity ranges 

© Mechanically and spectrally matched to the 


OP500-OP500SL series of phototransistors and 


the OP530 photodarlington 
© Narrow beam T-1 package for high coupling 
efficiency 


Description 


The OP260SL series are gallium aluminum arsenide 


infrared emitting diodes mounted in low cost, 
clear plastic end-looking packages. Gallium 


aluminum arsenide features a significant increase 
in the radiated output of gallium arsenide at the 
same forward current. Also, with a wavelength 


centered at 875 nanometers, it more closely 
matches the spectral response of silicon 
photosensors. For additional information on 
spectral emission characteristics, please refer to 
the OP500 data sheet. 








DIMENSIONS ARE IN INCHES (MILLIMETERS) sen SURFACE 


(SEE NOTE 3) 


| __ -200(5.08) 
-.165(4.19 — Tees 57) 
pas e ie 
050(1.27) 
NOM a {- 
125(3.18). pig 
eas 


CATHODE 
.025(0.64) =— 500(12.70}—» | <—— -030(0.76) 
“=~ “075(0.38) 52 NOM aN NOM 


Ses el baa nominee 
* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Reverse Voltage............. ee eee eer ee eee ee ee er roe 2.0V 
COMUNUGUS FORWSRG GUT BIN cia 22. Sota cen, neti anda Oaks pa mainn Ragoretin ghee eae dees 50 mA 
Peak Forward Current (Pulse Width =1 ysec., 300 pps).........0..0.0.0 00.0000. cee 3.0 A 
Storage and Operating Temperature Range..............0.......00. 0. cece ~40°C to +100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)... 240°C 
Power Dissipation oo... 0... occ cece eee vec c cee eeeveeeeeeeueseeeuneeeternnenes 100 mw’! 
Notes: 


{1} RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Ee(APT} is a measurement of the average apertured radiant incidence upon a sensing area 0.081” {2.06 mm) in diameter 
perpendicular to and centered on the mechanical axis of the lens, and 0.590” (14.99 mm) from the measurement surface. 
Ee{APT) is not necessarily uniform within the measured area. 


Typical Performance Curves 


Percent Changes in Radiant Intensity 
vs Time 


Coupling Characteristics 
of OP260SL and OP500 


ey / | 


ee 


PERCENT CHANGE IN E, - % 
RELATIVE OUTPUT CURRENT 
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t - TIME - Hours DISTANCE BETWEEN LENS TIPS - Inches 
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Types OP260SL, OP260SLC, OP260SLB, OP260SLA 





Te Characteristics (TA = 25°C unless otherwise noted) 


[ss—~—<“—~*é ramet =———<—~—sCSC‘id«SCMMMiny.:'|sTyppj. | Maax.j. | Units Test Conditions 


x Radiant Power Output OP260 pio) ] | mw IF=20 mA 


Ee{APT)'3! | Apertured Radiant Incidence OP260SL mW/cm2 | IF=20 mA 


































OP260SLC 3.3 |mWicm2} IF =20 mA 
OP260SLB 4.7 |mWicm2| IF =20 mA 
OP2B0SLA mW/cm2 | IF = 20 mA 





Forward Voltage l-F = 20 mA 


Typical Performance Curves 


Forward Voltage vs Forward Voltage and Radiant Incidence Forward Voltage vs 
Forward Current vs Forward Current Ambient Temperature 








Test Conditions: 





Test Conditions: 
Pulse Width= 100 us 


Test Conditions 


=O. if Pulsed (PW =25 ys; 









1 —T | II 4 [. 100 ms between pulses). Duty Cycle =0.1% 
= E, and Ve sampled 

of 1.2 Hts =A at en end of pulse. : 
2 eatin : : 
z 2 i = 
gt = S 
: SCH : : 
= 08 = = 
7 S = 
ad 0.6 a 

0.2 . 

01 00 0 02 04 O06 08 1.0 
Ip - FORWARD aineue mA Ip - FORWARD CURRENT - Amps Ty ~ AMBIENT TEMPERATURE - °C 
Rise Time and Fall Time vs Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs 
Forward Current at Peak Emission vs Ambient Temperature Angular Displacement 
2.0 950 


Test Conditions: 
Pulse Width = 10 ys 
Duty Cycle = 10% 


20 mA Pulse 
Pulse Width = 100 us 
Duty Cycle = 0.1% 
15 Normalized at Ta =25°C | gos 


900 


RELATIVE RADIANT INTENSITY 
So 


0.5 875 


Wu -NOISSIN] NW3d LY HLONSTIAVM 4X 
RELATIVE RADIANT INTENSITY 





850 





0 100 200 300 —-50 -25 0 25 50 75 100 
Ig - FORWARD CURRENT - mA Ta ~ AMBIENT TEMPERATURE - °C 6 - ANGULAR DISPLACEMENT - a 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
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Product Bulletin 506/ 
January 1985 








GaAs Plastic Infrared Emitting Diodes 
Types OP268FC, OP268FB, OP268FA 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


.065 (1.65) 


065 (1.65). 130 (3.30) 
055 (1.40) 


120 (3.05) EMITTING 
SURFACE 


a enered 


.090 (2.29) 


165 (4.19) .070 (1.78) 


.155 (3.94) 


a OPTICAL 
CATHODE CENTER LINE 
—«a— 50 


-035 (0.89) 
.025 (0.64) 





POS AOL ROLES ESSAI SSO SDES ES ELIIES SOATEST COREE se 





025 (0.64) SQ NOM 


015 (0.38) eo > 





“FOR IDENTIFICATION PURPOSES, ANODE LEAD iS .06 (1.52) NOM. LONGER THAN CATHODE LEAD. 


Features Absolute Maximum Ratings (Ta=25°C unless otherwise noted) 

e Flat lensed for wide radiation angle Continuaus Fonwate GUENE eee 26 ty core tah iu neele eileen Bade ois etna ok oe! 50 mA 

e Easily stackable on 0.100” (2.54 mm) hole Peak Forward Current (Pulse Width = 1 psec., 300 pps)........00000000 00000. 3.0 A 
centers HEVOISEVONONG. ct naw acodrwi coun rand aihetapin vs pea bavi d ead notated ved Beton 2.0V 

@ Mechanically and spectrally matched to the Storage and Operating Temperature Range ................ 20.0. c cece eee eee -40°C to + 100°C 
OPSO8F series phototransistor and the Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)" ......... 240°C 
OPS38F series of photodarlingtons Power Dissipation: 2m .cks adc cvyeeee raced o hacia apeweliviadie adn tincatan bilededs 100 mw 

Notes: 
Description (1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 


(2) Derate linearly 1.33 mW/°C above 25°C. 
(3) EgiapT) is @ measurement of the average apertured radiant energy incident upon a sensing area 0.081” (2.06 mm) in 
diameter perpendicular to and centered on the mechanical axis of the “emitting surface” and 0.400” (10.16 mm) from the 


The OP268F series contains a gallium aluminum 
arsenide infrared emitting diode mounted in an 


“end-emitting’ miniature black plastic package. measurement surface. EgiapT) is not necessarily uniform within the measured area. 
This device has a wide radiation angle due to its 
flat emitting surface. Small size and 0.100” Typical Performance Curves 
a Beth Spotiny callow conside) Abie desi Percent Changes in Radiant Intensity Coupling Characteristics 
- vs Time of OP268F and OP5S08F/OPS538F 














ip = 20 mA 
i = | i 
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=x ge 
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0 ReU eared 
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Types OP268FC, OP268FB, OP268FA 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 





Apertured Radiant Incidence 


Ee(APT)'3! 


Forward Voltage 





Reverse Current 


Wavelength at Peak Emission 


Typical Performance Curves 


Forward Voltage vs 
Forward Current 


Test Conditions 
lp =0.C. 





Ve - FORWARD VOLTAGE - V 


Ip - FORWARD CURRENT - mA 


Rise Time and Fall Time vs 
Forward Current 


Test Conditions: 
Pulse Width = 10 ys 
Duty Cycle= 10% 





0 100 200 300 
Ip - FORWARD CURRENT - mA 


Parameter 









OP268FC 
OP268FB 
OP268FA 


Forward Voltage and Radiant Incidence 
vs Forward Current 


Test Conditions: 

Ig Pulsed (PW = 25 ys; 
100 ms between pulses). 
Ve sampled at end of pulse. 


Ve - FORWARD VOLTAGE - V 
2W9/MW - JONIOION! INVIGYH G3HNLHAdy - 23 





0 0.2 04 06 08 1.0 
Ip - FORWARD CURRENT - Amps 


Relative Radiant Intensity and Wavelength 
at Peak Emission vs Ambient Temperature 


950 
100 mA Pulse 
Pulse Width = 100 ys 
Duty Cycle=0.1% 

15 Normalized at To = 25°C 1 a5 


900 


RELATIVE RADIANT INTENSITY 
Ps 


0.5 875 


wu~NOISSIW] AV3d LY HLONITIAVM — dX 





850 
-50 -25 0 25 50 75 100 
Ty - AMBIENT TEMPERATURE - °C 


Ve - FORWARD VOLTAGE - V 


RELATIVE RADIANT INTENSITY 












Test Conditions 


Forward Voltage vs 
Ambient Temperature 


Test Conditions: 
Pulse Width = 100 us 
Duty Cycle = 0.1% 


Ty - AMBIENT TEMPERATURE - °C 


Relative Radiant Intensity vs 
Angular Displacement 





80° 60° 40° 20° 0° 
6 - ANGULAR DISPLACEMENT - Degrees 


20° 40° 60° 80° 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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GaAlAs Plastic Infrared Emitting Diodes 
Types OP269SLC, OP269SLB, —— : 





Features 

e Integral lens for narrow beam angle 

e Easily stackable on 0.100 inch 
(2.54 mm) hole centers 

@ Mechanically and spectrally 
matched to the OP509 
phototransistor series 


Description 

The OP269SL series are gallium aluminum arsenide 
infrared emitting diodes molded in “end-looking”’ 
miniature clear packages. The molded lens insures 
improved uniformity of lens magnification from 
unit to unit. The OP269SL series provides a broad 
range of on-line and radiant intensities and has 
considerable design flexibility due to its small size. 
These devices are mechanically and spectrally 
matched. to the OP509 phototransistor series. The 
wavelength at peak emission for this series Is 
875 nm. For additional information on spectral 
emission characteristics, passe refer to the OP509 
data sheet. ; 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


0541.37) pip 
.050(1.27) 


.165(4.19) 


ral eee ae 94) 


ae 54) 
085(2.16 
.075(1.91) 


i aes = 2701of 150390 | a 
-140(3.56) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


a 


025(0.64) 
'01510.38) 92 NOM 


ee 064(1.63) 
‘060(1.52) 


.030(0.76) NOM 
RADIUS LENS 


| j .034{0.86) 
a .165(4.19) .030(0.76) 


.155(3.94) 


* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060(1.52) NOM. LONGER THAN CATHODE LEAD. 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


ContinlGus Forward CUNGNT sacs Pebh estes. ok ceed orainesd nad head danse seadadeeedaes 50 mA 
Peak Forward Current (Pulse Width = 1 psec, 300 pps) ..........0.0.. 0 eee 3.0 A 
OVOSe VONAG! a.cobacrn cual ie Gautambnnae es eaaly- aaa eee decane Ral eRe gear as 2.0 V 
Storage and Operating Temperature Range................ 0.0. e eee eee eee. —40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from Case for 5 sec. with soldering iron ......... 240°C 
POWGE WISSID QUOI 2-085 Se aceato natal at wand aevandee a a ade are wien esl Roats Sekt s nek eee aGea athe 100 mW?! 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) EgiApT) is @ measurement of the average apertured radiant incidence upon a sensing area 0.180” (4.57 mm) in diameter 
perpendicular to and centered on the mechanical axis of the lens, and 0.653” (16.6 mm) from the lens tip. Egiapt) is a 
measurement of the average radiant intensity within the cone formed by the above conditions. Egiapy) is not necessarily 
uniform within the measured area. . 


Typical Performance Curves — 


Coupling Characteristics 
of OP269SLC and OP509 


Percent Changes in Radiant Intensity 
vs. Time 

















RELATIVE OUTPUT CURRENT 





PERCENT CHANGE IN E, — % 


TEST CONDITIONS: 
| Ta = 25°C 








100 1K 10K 
t — TIME — Hours 


100K 0 0.2 0.4 0.6 0.8 1.0 
DISTANCE BETWEEN LENS TIPS — Inches 
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Types OP269SLC, OP269SLB, OP269SLA 





Electrical Characteristics (T, = 25°C unless otherwise noted) 


Se SI Ee rr ae re nis | ___— lost Conitions 


Eeiapt)*! | Apertured Radiant Incidence OP269SLC | 0.30 IF = 20 mA 
0.35 0.70 | mWicm2 
0.45 


OP269SLB Ip = 20 mA 
OP2B9SLA Ip = 20 mA 
[Fewer vetogeSSCS—~—SsSSSdSCS*d TVA SC—SSC“C*‘* 
[ig Reverse Curent 0 i 2 


































Typical Performance Curves 


Forward Voltage vs. Forward Voltage and Radiant Incidence Forward Voltage vs. 
Forward Current vs. Forward Current Ambient Temperature 





5 mm 2.0 
Test Conditions: Test Conditions: fi Test Conditions: 
ip =D.C. Ip = Pulsed (PW = 25 us; > Pulse Width = 100 us 
= Ty = 25°C 2 4 | 100 ms between pulses). m > 1.9 } Duty Cycle=0.1% 

A s E, and Ve sampled Pa 
uw — 1 at end of pulse. mm us 
Coe = 

3 —T || = 3 = gi6 
>  —- Fs] > = 
& wa z 2 
gC Cg -_ 

: POHL a 2 a" 
= ee 3s = 
2 2 
> I taal a 

BR eee a 

= 
0.1 1.0 10 100 0 0.2 0.4 0.6 0.8 1.0 -80 ~-40 0 40 80 120 160 
Ip — FORWARD CURRENT — mA Ip — FORWARD CURRENT — Amps Ta — AMBIENT TEMPERATURE — °C 
Rise Time and Fall Time vs. Relative Radiant Intensity and Wavelength Relative Radiant Intensity vs. 


Forward Current at Peak Emission vs. armatont Temperature Angular Displacement 
950 : 

Test Conditions: 

Pulse Width = 10 ys 

Duty Cycle = 10% 


20 mA Pulse 

Pulse Width = 100 us 
Duty Cycle=0.1% 925 
Normalized at Ty = 25 °C 


6 
[an] 
Se 
wu — NOISSIW] NW3d LV HLONZTIAVM — FV 
RELATIVE RADIANT INTENSITY 





850 : ? 
0 100 200 300 -§50 -25° 0 25 50 75 100 125 60° 40° 20° 0 20 40 60 
Ip — FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C 6 - ANGULAR DISPLACEMENT ~ Degrees 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. | 
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GaAlAs Plastic Infrared Emitting Diodes 


Types OPZS0C, B 7 A- OP2 


0P295, OP296 
0P297 SERIES 


OP290, 0P291 
OP292 SERIES 


Features 
© 1.7 times the itradiance level of GaAs at the 
same drive current 
@ 50° (OP290, OP291, OP292) or 15° (OP295, 
OP296, OP297) emission angle 
© 3 output ranges for each type 
© Superior optical and thermal consistency 
© Designer specified and characterized 
© U.L. Recognized, File Number $2047 
Description 
The OP280, OP291, 0P292, OP295, OP296, and 
OP297 are gallium aluminum arsenide infrared 
emittiny diodes mounted in lensed plastic, end 
looking | - 1 3/4 packages. The OP290 and 
QP295 are specified under pulse conditions to 1.5 
amps and can be used up to 5 amps. The OP291 
and OP296 are specified under pulse conditions to 
100 mA and are intended for use as low cost 
plastic replacements for TO-46 hermetic units. The 
QP292 and 0P297 are specified under pulse 
conditions to 20 mA and are intended for use in 
low current applications. The wavelength is 
centered at 875 nm and closely matches the 
spectral response of silicon phototransistors. Each 
of the six unit types are categorized into three 
ranges of apertured power output. They are also 
completely characterized for ease of system 
design. The units utilize the Optokleer™ Jens 
processing which ensures mechanically controlled 
chip centering and minimum optical discontinuities 
in the package. The blue, non-absorbing dye is 
added to the device for identification and does not 
affect the device performance. Silver-copper lead 
frames are used in order to offer excellent thermal 
characteristics. 


Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


§2C, B, A, GP255C, B, A-OP257T, B, A 


245 (6.22) 


310 (7.87) .225 (5.97) 


: : .040 (1.02) 
.290 (7.37) | ie (NOTE 12) 
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205 (5.21) .100 at 54) 
.185 (4.70) NOM 
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MEASUREMENT SURFACE 


(NOTES 8 & 10) .025 (0.64) 


.015 (0.38) ane 


lie (19.05) 
MIN 
(NOTE 13) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (1, = 25°C unless otherwise noted) 


Reverse Voliane = OP7S0UP298 so cccu santa hietiarg ed o dup eine oS vied Hare adies weaenieawan ete 5.0 V 

OP ZO IP ZG Ooh nt So Peoprats Stach Yat noipahans aeue Aan ds oe wet MASE ah 2.0V 

OP2I OPS 860k tan a cakn nate eeance wien atin Eee tenner eae 5.0 V 

CONUAUDUS: FOWVAKU CUITENT <cxcs arenpnlteia orate a ad dew Sune gb-w x ck crseints 44 wactenacetcavicg ated tan 150 mA"! 

Peak Forward Current — OP290/0P295 — Pulse Width = 25 ps....... 0... eee eee 5.0 A 

OP291/0P296 — Pulse Width = 100 ps............ 0... cece eee eee 2.0 A 

OP292/0P297 — Pulse Width = 100 ps......... righ raves ts Beccleeeni etek 1.00 A 

Maximum Duty Cycle - OP290/0P295 — Pulse Width = 25 ys @5A....................000. 1.25%'21 

Storage and Operating Temperature Range ..........0.. 0... cc eects -40°C to + 100°C 

Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. w/soldering iron)? 0.0.0.0... 240°C 

POWER DISSINANON (rela uihotaegeer ie Ra tenn, seh a ols dh ald Cle we ah ie slants 333 mW {6161 
Notes: 


(1) Derate linearly 1.57 mA/°C above 25°C (Free-Air). When used with heat sink (see Note 5) derate linearly 2.07 mA/°C above 
§2.5°C (Normal use). 

(2) Refer to graph of Maximum Peak Pulse Current vs. Pulse Width. 

(3} RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 

(4) Measured in Free-Air. Derate linearly 3.33 mW/°C above 26°C. 

(5) Mounted on 1/16” (1.6 mm) thick PC board with each lead soldered through 80 mil square lands 0.250” (6.35 mm} below 
flange of device. Derate linearly 5.33 mW/°C above 62.5°C. 

(6) Immersed in silicone fluid simulating infinite heat sink. Derate linearly 11.1 mW/°C above 95°C. 

(7) Measurement is taken at the end of a single 100 ys pulse. Heating due to increased pulse rate or pulse width will cause a 
decrease in reading. 

(8) EgiApT) is @ measurement of the average apertured radiant energy incident upon a sensing area 0.250” (6.35 mm) in 
diameter perpendicular to and centered on the mechanical axis of the lens and 0.500” {12.7 mm} from the measurement 
surface. EgiApT) is not necessarily uniform within the measured area. 

(9) Typical total Power Out (Pg) @ Ip = 20 mA pulsed on all units is 3.6 mW, @ Ip = 100 mA is 19 mW, and 
@ |p = 1.5 A is 240 mW. 

(10) EgiApT) is @ measurement of the average apertured radiant energy incident upon a sensing area 0.250” (6.35 mm) in 
diameter perpendicular to and centered on the mechanical axis of the lens and 1.429” (36.3 mm) from the measurement 
surface. EgiApy) is not necessarily uniform within the measured area. 

(11) Measured at the end of a 10 msec. voltage soak. 

(12) This dimension is held to within +0.005” on the flange edge and may vary +0. 020” in the area of the leads. 

(13) Cathode lead is 0.050” shorter than anode lead. 
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Types OP290C, B, A-OP292C, B, A, OP295C, B, A-OP297C, B, A 





Electrical Characteristics (1, = 25°C unless otherwise noted) 
| Symbol | Parameter | Min. | Max. | Units | Test Conditions 
Ee(APT) Apertured Radiant Incidence* OP290C 150 mWiem2 | Ip = 1.50 Alaa) 
OP2908 mW/cem2 | Ip = 1.50 Al7) (89) 
“OP290 series is measured into a 30° cone OP290A mWicm? | Ip = 1.50 78119 
with the aperture 0.5” from the device OP291C mWiem? | Ig = 100 mAl7(81131 
measurement surface. 0P291B mWiem? | Ie = 100 mal7ite 
OP291A mW/em2 | Ip = 100 mA‘7!!8)91 
*0P295 series is measured into a 10° cone OP292C Ip = 20 mA? (8119) 
with the aperture 1.429” from the device OP292B Ip = 20 mAMnatis) 
measurement surface. OP292A Ip = 20 mAv7a018 
OP295C le = 1.50 Aliana 
OP295B lp = 1.50 Asio 
OP295A le = 1.50 Almigiito1 
OP296C Ip = 100 maa 
OP296B le = 100 maAl7isii101 
OP2S6A Ip = 100 maAligi0 
OP297C Ip = 20 maAv7i9i(101 
0P297B lp = 20 mAlgi10 
OP297A Ip = 20 marigiio 
OP290/295 lp = 1.50 AM 
QP291/296 Ip = 100 mA” 
0P292/297 Ip = 20 mal! 


ee 0P290/292/295/297 10.0 pA | Vp=5.0 yu 
0P291/296 100 vA |Vp=20V | 


Typical Performance Curves 



















































































mW/cm?2 
mW/cm2 
mW/cm2 
mW/cm?2 
mW/cm?2 
mWicm?2 




















Forward Voltage 












Forward Voltage vs. Ambient Temperature Forward Voltage vs. Forward Current Rise and Fall Times vs. Forward Current 


1000 
Test Conditions: 
Pulse Width = 100 ys 









Test Conditions: Test Conditions: 


Ta =) = 25°C | P | speadacela 
PW = 100 ps ; TAP a) 2606 





zs 18 Duty Cycle = 0.1% & : Ps PW = 100 us, DC = 0.1% 
= ° Single pulse 
> > : 

f fi measured at w 
ww) uw end of pulse = 
wo o bn 
x 1.6 < ~ 
= ~ ol 
cmd P= C4 
$ > 3 
Q a = 
: E : 
= 14 s Py 
o 3 ce 
a he I 

{ | Poa 

2 12] > = 

1.0 ; 
~50 -25 O 25 SO 75 100 125 0 1.0 2.0 3.0 4.0 5.0 
Ta ~ AMBIENT TEMPERATURE — °C Ig - FORWARD CURRENT — Amps Ip — FORWARD CURRENT ~ mA 

Thermal Parameters Notes to Thermal Parameters 


(1) Heat transfer minimized by holding unit in still air with minimum heat transferred 
through leads by conduction. 

(2) Unit mounted in double sided printed circuit board = 0.250 inches (6.35 mm) below 
plastic. The land areas are 0.080 inches square. This simulates normal use. 

(3) Unit immersed in circulating silicone fluid holding Tease = 25°C. This simulates an 
infinite heat sink. 










RTHJA (°C/W) . 
Type 
Units Free ai | Normal2 Infinite Heat Sink(3) | (10° Ws/°C) | (10°2 s) | | 


Refer to Application Bulletin 105 for use of these constants. 





eae ae ee ne a ee ee eR 
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Types OP290C, B, A-OP292C, B, A, OP295C, B, A-OP297C, B, A 





Typical Performance Curves 


POWER DISSIPATION — mW PERCENT CHANGE IN Ep — % 


NORMALIZED COLLECTOR CURRENT 


eee 





Percent Change in Radiant 
Intensity vs. Time 


Test Conditions: 
tf = Indicated 
Value 
Ta = 25°C 
Mounted in 
Socket 


o Table @ 1K Hrs. 
@20mA 1.6% 
@50mA 1.8% 
@100 mA 2.4% 
@250 mA 7.1% 
@1Amp 0.6% 


1 K 100 K 1000 K 


t — TIME — Hours 


Power Dissipation vs. 
Ambient Temperature 





: | Notes: (Derating) 
100 (A) Free air 3.33 mW/°C. 
(B) Normal 5.33 mW/°C. 
(C) Infinite heat sink 
11.1 mW/°C. 


Ta — AMBIENT TEMPERATURE -- °C 


Coupling Characteristics of 
OP290/0P593 and OP291/0P593 


Test Conditions: 

OP290 — ip = 1.5 A, PW= 
100 us, Duty Cycle = 0.1% 

0P291 — if = 100 mA DC 

OP593 —- Veg =5V, 
Rp =tk &2 

Ta = 25°C 

Shaded area represents normal 
production spread 


BWaSVaee~. 


0.6 


0.4 


BBaAsVawe 


a ee ee, 


COUPLING 
0P290/0P593 


0.2 
. XN 
VIN he, a a 
‘ SU manetenY eenetes eee 
4 1 


6 
LENS TIP SEPARATION — Inches 


RELATIVE SHIFT IN WAVELENGTH — A RELATIVE RESPONSE OR EMISSION ~— % 


NORMALIZED COLLECTOR CURRENT 








Spectral Response and Emission 
vs. Wavelength 


Test Conditions (LED): 
Ta = Ty = 25°C 
Ig = 100 mA, DC = 0.1%, 
PW = 100 us 
Peak Wavelength — d p 
(A) XSTR — 
850 + 30 nm 
({B) LED GaAlAs — 
875+20 nm 


(C) LED GaAs ~ 
930 +15 nm 





500 600 700 800 900 1000 1100 
A — WAVELENGTH — Nanometers 


Shift in Peak Wavelength 
vs. Junction Temperature 


Test Conditions: 
Ta=Ty 
PW = 100 us, DC = 0.1% 
I¢ = 100 mA 


~—25 0 25 50 75 100 125 
Ty — TEMPERATURE — °C 


Coupling Characteristics of 
OP295/0P598 and OP296/0P598 


Test Conditions: 

0P295 — Ip = 1.5 A, PW= 
100 us, Duty Cycle = 0.1% 

OP296 — If = 100 mA DC 

OP598 — VcE = 5 V, 
Ry = 1 2 

Ta = 25°C 

Shaded area represents normal 
production spread 


0P296/0P598 


LENS TIP SEPARATION — Feet 
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Types OP290C, B, A-OP292C, B, A, OP295C, B, A-OP297C. B, A 





_ Typical Performance Curves 


OP290/0P291/0P292 Relative Radiant , OP295/0P296/0P297 Relative Radiant 


Intensity vs. Angular Displacement Intensity vs. Angular Displacement 
100 







Test Conditions: 
Ip = 100 mA ; 30° included cone 


Aperture size angle from center of 
0.0075" DIA seating surface to 





5° (Total 10° included cone 
angle from tip of lens to 
aperture at standard test 




















aperture at standard 15 conditions) (10) 
test conditions (8) 
d =0.5” ' 
_. (d = distance J 
from lens tip 


to detector) 
| 


| 
Test Conditions: 
tp = 100 mA DC 
Aperture size 0.0075" DIA 






RELATIVE RADIANT INTENSITY 


NO 
wa 






RELATIVE RADIANT INTENSITY — % 
S 





0 
0 20 40 0 25 0 25 
6 — ANGULAR DISPLACEMENT — Degrees 9 - ANGULAR DISPLACEMENT — Degrees 
Percent Change in Apertured Power Power Output or Radiant Incidence 
Output vs. Distance vs. Forward Current 
750 180 


Test Conditions: 
PW = 100 ys 


OP290 series normalized to distance = 0.5” 
OP295 series normalized to distance = 1.729” 


_~ m 
rz: = 625 Single pulse -eef 150%) 
z E measured at bad 
= = end of pulse 4 
< ew £ 500 120 3 
4 gS i Cn 
or a wo ow 
a ot mow 
ww w o 
N a = —— 
S ae 375 90 7 8 
= | m ™ 
tx on 7 oO 
=) a> 3 
z a & 250 fin ia 4 
{ oa 3” 

iad ‘ 
Ee = 4 
& ; 
= uw 125 30 2 

0 0 





Ip — FORWARD CURRENT — Amps 


DISTANCE, FLANGE TO APERTURE -— Inches 





Maximum Peak Pulse Current Percent Change in Power Output 
vs. Pulse Width vs. Ambient Temperature 
10 7 
Test Conditions: 
i¢ = 100 mA 
PW = 100 psec 
1.0 Duty Cycle = 0.1% 
a Ta=Tj 
BS Relative to E» “ 25°C 
| 
= 
w 0.1 
ra 
pa] 
s Note: 
< Use this graph and following formula 
a for calculating maximum DC. 
0.01 sissies PRRs eGai ee 
aximum muy bvcle = MAX If 0.05 A 
asa % 
0.001 
10°6 10°5 10-4 125 


PULSE WIDTH — Seconds Ta — AMBIENT TEMPERATURE — °C 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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GaAlAs Plastic Infrared Emitting Diodes 
Types OP293C, B, A, OP298D, C, B, A 


OP293 
SERIES 


SERIES 


Features 

© Low cost plastic replacement for TO-46 

© Superior optical consistency and thermal rating 

~ compared to hermetic 10-46 

© Mechanically and spectrally matched to 
OP593/0P598 series phototransistors 

@ U.L. Recognized, File Number $2047 

© Improved spectral matching for 1.7 times the 
effective energy transfer of GaAs at the same 
irradiance level 

© 1./ times the irradiance level of GaAs at the 
same drive current 


Description 

The OP293/0P298 series are gallium aluminum 
arsenide infrared emitting diodes mounted in a 
plastic lensed T0-46 outline housing. Gallium 
aluminum arsenide, with a wavelength centered at 
875 nanometers, closely matches the spectral 
response of silicon phototransistors. The units 
utilize the Optokleer™ lens processing which 
ensures mechanically controlled chip centering and 
minimum optical discontinuities in the package. 
The blue, non-absorbing dye is added to the 
device for identification and does not affect the 
device performance. In addition, the silver-copper 
lead frame offers better thermal characteristics 
than its hermetic counterpart. The OP293 series 
have a lensed outline with a broad emission angle 
of 60° included between half power points. The 
OP298 series have a lensed outline providing a 
beam angle of 25° for better coupling efficiency 
over longer distance. 





.225 (5.72) 
215 (5.46) 
025 (0.64) 


.015 (0.38) eonen 


.230 (5.84) 
210 (5.33) | Part 


190 (4.83) 100 (2.54) 
NOM 


.178 (4.52) 
(NOTE 12) 


CATHODE 


_.| .750 (19.05) 


MIN 
(NOTE 14) 


022 (0.56) 
RADIUS MAX 
(CATHODE 

INDICATOR) 


| 45° 


MEASUREMENT SURFACE 
(NOTES & & 10) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


ROVEISE VONG0G Sens dncwate p.ocity.onendidoseewiien tee swede eacn andiet Mew ss paauiant ns 2.0 V 
ConitnUOtS/FORWARG CUIORI cine hes tuned was otitea sete bene eaees unreal mines omantas seamen 150 mA"! 
Peak Forward Current (Pulse Width = 250 psec) ...........0 0c cece ete ene 2.0 A 
Maximum Duty Cycle (Pulse Width 250 psec @ 2A)... 20... eet eee es §.0%'2! 
Storage and Operating Temperature Range ............. 0.0 cence eee eee eee - 40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from Case for 5 sec. with soldering iron!” ......... 240°C 
POWer: DISSIBAHON (HOGA isu coawbotd .voupeeatealtemavgertacate seer ided sewn 333 mW") 
Power Dissipation (Normal USE) sin ccucdatatvanh ius sinctvier ra tee stOvadsdekneu se niene i 333 mW 
Power Dissipation: (Infinite Heat SINK): acs i c.tue dete ieasaue near sian ee ronr eerie 333 mW 
Notes: 


(1) Derate linearly 1.67 mA/°C above 25°C (Free-Air). When used with heat sink (see Note 5) derate linearly 2.07 mA/°C above 
62.5°C (Normal use). 

(2} Refer to graph of Maximum Peak Pulse Current vs. Pulse Width. 

(3) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 

(4} Measured in Free-Air. Derate linearly 3.33 mW/°C above 26°C. 

(5) Mounted on 1/16” {1.6 mm) thick PC board with each lead soldered through 80 mil square lands 0.250” (6.35 mm) below 
flange of device. Derate linearly 5.33 mW/°C above 62.5°C. . 

(6) Immersed in silicone fluid simulating infinite heat sink. Derate linearly 11.1 mW/°C above 95°C. 

(7) Measurement is taken at the end of a single 100 ps pulse. Heating due to increased pulse rate or pulse width will cause a 
decrease in reading. 

(8) EgiapT} is a measurement of the average apertured radiant energy incident upon a sensing area 0.250” (6.35 mm) in 
diameter perpendicular to and centered on the mechanical axis of the lens and 0.420” (10.7 mm) from the measurement 
surface. Egiapt) is not necessarily uniform within the measured area. 

(9) Typical total Power Out (Pp) @ I = 100 mA pulsed on OP293C and OP298C = 13 mW; 0P293B and OP298B = 18 mW; 
OP293A and OP298A = 22 mW. 

(10) Eg(apT) is a measurement of the average apertured radiant energy incident upon a sensing area 0.250” (6.35 mm) in 
diameter perpendicular to and centered on the mechanical axis of the lens and 1.423” (36.30 mm) from the measurement 
surface. EgiapT) is not necessarily uniform within the measured area. 

(11) Measured after voltage has been applied for 10 msec. 

(12) For press fit, drill 0.184 +0.001” diameter hole. 

(13) This dimension is held to within +0.005” on the flange edge and may vary +0.020” in the area of the leads. 

(14) Cathode lead is 0.050” shorter than anode lead. 


NG 
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Types OP293C, B, A, OP298D, C, B, A 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 

















Ea{ APT) Apertured Radiant tncidence* OP293C 
OP293B 
*0P293 is measured with a 30° cone angle OP293A 


at 0.420” and OP298 is measured with a 10° OP298D 
cone angle at 1.429”. OP298C 
OP298B 
OP298A | 


| Ve _| Forward Voltage 


Typical Performance Curves 


Percent Change in Radiant 
intensity vs. Time 


Ip = 1A, PW = 100 xs, 10 PPS 


| Test Conditions: 
If = Indicated 
Value 
Ta = 25°C 
Mounted in 
Socket 
I¢ = 50 mA DC 
Ip = 100 mA DC 


ee 
IN 
a 


100 1K 10 K 
t — TIME — Hours 


o Table @ 1K Hrs. 
@20mA_ 1.6% 
@50mA 1.8% 
@100 mA 2.4% 
@ 250 mA 7.1% 
@1Amp 0.6% 


PERCENT CHANGE IN Eg -% 





100 K 1000 K 


Rise and Fall Time 
vs. Forward Current 


Test Conditons: 
Ta = Ty = 25°C 
PW = 100 us, DC = 0.1% 


tr, te — RISE AND FALL TIME — ns 





Ip ~ FORWARD CURRENT — mA 


Optoelectronics Division, TRW Electronic Components Group, 


[Symbol| _____Parameter——=S=S=S=SS« Cin | Max] Unit | ‘Test Conditions 


10.0 












Bn 17 ea 


1207 Tappan Circle, 












mW/cm2 
mW/cm2 
mW/cm2 


Ip = 100 mA‘ (8019) 
= 100 maAl7iisigi 
le = 100 mariana) 











mW/em? } Ip = 100 mAl7! 191110) 
mW/cm2 | Ip = 100 mA‘7!!91(10) 
mW/cm2 : = 100 mAl7igiio) 
a = 100 mAs) 


h = 00 mA? 
Va=2.0 0" 


Spectral Response and Emission 
vs. Wavelength 


Test Conditions (LED): 
Ta = Ty = 25°C 
Ie = 100 mA, DC = 0.1%, 
PW = 100 us 
Peak Wavelength — Ay: 
(A) XSTR — 
850 + 30 nm 


(B) LED GaAlAs — 
875 +20 nm 


(C) LED GaAs — 
930 +15 nm 


RELATIVE RESPONSE OR EMISSION — % 





1000 1100 


A — WAVELENGTH — Nanometers 


Shift in Peak Wavelength 
vs. Junction Temperature 


Test Conditions: 
Ta=Tj 
PW = 100 us, DC = 0.1% 
ig = 100 mA 


RELATIVE SHIFT IN WAVELENGTH —2 





Ty — TEMPERATURE — °C 
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37 


Types OP293C, B, A, OP298D, C, B, A 





Typical Performance Curves 


Coupling Characteristics of 
OP293/0P593 and OP298/0P598 


COUPLING 
0P298/0P598 


COUPLING 
0P293/0P593 


RELATIVE OUTPUT COLLECTOR CURRENT ~— % 


mm | | 
a eae 
WS 
APS ake ee oe 





Test Conditions: 
0P293/0P298 — fe = 100 mA DC 
0P593/0P598 —- Veg = 5 V, Rp =1KQ 
Ta = 25°C 
Shaded area represents normal production spread 


~ 


C hdd de de dodo de LE ya ATi 


LENS TIP SEPARATION — Inches 


Forward Voltage vs. 
Forward Current © 


Test Conditions: 
Ta = Ty = 25°C 
PW = 100 ps 
Single pulse 
measured at 
end of pulse 


Ve — FORWARD VOLTAGE — Volts 





Ip —- FORWARD CURRENT — Amps 


Forward Voltage vs. 
Ambient Temperature 


Test Conditions 
Pulse Width = 100 js 
Duty Cycle = 0.1% 


Ve — FORWARD VOLTAGE — Voits 





25 
Ta — AMBIENT TEMPERATURE — °C 


50 75 


Apertured Power 0P293/0P298 


) 

Test Conditions: 
PW = 100 pus 
Single Pulse 
measured at 
end of pulse. 
Ta = Ty = 25° 

See Note 8 for 
OP293C, B,A 
Conditions. 


See Note 10 for 


0P293 
E, — APERTURED POWER — mW/cm2 (8) 
(08) 79/Mu — Y3MOd GINNLYAdV — °3 
867d0 





0.8 1.2 
ip — FORWARD CURRENT — Amps 


Percent Change in Power Output 


vs. Ambient Temperature 
100 





Test Conditions: 
ip = 100 mA 
PW = 100 psec 
Duty Cycle = 0.1% 
Ta=Ty 
Relative to Ep at 25°C 
1 


Po — PERCENT CHANGE IN OUTPUT POWER — % 


Ta — AMBIENT TEMPERATURE — °C 


aa aca RNS NPE BOS SI SS SSE ETO PO EI IE I SOE TEC O EEC ET TT TE OE T I EI IE IIT EE EEE TE TEE 
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Types 0P293C, B, A, OP298D, C, B, A 





Typical Performance Curves 


OP298 — Relative Radiant Intensity OP293 — Relative Radiant Intensity 


vs. Angular Displacement vs. Angular Displacement 
100 











Test Conditions: 
t¢ = 100 mA 10° included cone angle 
D = 1.429” from from center of seating 


Test Conditions: 
Ip = 100 mA 
D = 500” from 








30° included cone angle 
from center of seating 























= flange ‘ surface to aperture at re 80 flange surface to aperture at 
B Aperture size standard test conditions g Aperture size J standard test conditions 
ui 0.0075" DIA (See Note 10) ra 0.0075" DIA (See Note 8) 
= = d N 
= = 60 
z 2 oa | 
Ps = 
5 5 / \ 
: : EVAN 
E as /| \ = 
‘ ~90° —4§° 9° 45° §0° 
§ — ANGULAR DISPLACEMENT — Degrees @ — ANGULAR DISPLACEMENT — Degrees 
Percent Change in Apertured Power Power Dissipation vs. 
Output vs. Distance Ambient Temperature 
10.0 400 
OP293 normalized to distance = 0.5” 
OP298 normalized to distance = 1.429” 
© 
< 00 
= 1.0 = 3 
< 
o { 
g 
i E 
S01 a 200 
=< a 
= a 
° cc 
z pee) 
\ = | Notes: (Derating) 
i .01 = 106 (A) Free air 3.33 mW/°C. 
< (B) Normal 5.33 mW/°C. 
uP (C) Infinite heat sink 
11.1 mW/°C, 
001 0 
0 2 4 Ps 8 10 —50 ~25 0 25 50 75 100 125 
DISTANCE, FLANGE TO APERTURE -— Inches Ta ~ AMBIENT TEMPERATURE — °C 
Thermal Maximum Peak Pulse Current 
Parameters vs. Pulse Width 
10 
RrHJA (°C/W) 
| Type 
Units | Free Air(1) | Normal(2) | Infinite Heat Sink (3) 
a 
. . = 
< 
Notes: i 
~ 
(1) Heat transfer minimized by holding unit in still air with minimum heat a 0.1 
transferred through leads by conduction. = , 
(2) Unit mounted in double sided printed circuit board 0.250 inches = Note: 
(6.35 mm) below plastic. The land areas are 0.080 inches square. This x Weve) : 
: < Use this graph and following formula 
simulates normal use. wi : ‘ 
a for calculating maximum DC. 


(3) Unit immersed in circulating silicone fluid holding Tcase @ 25°C. This 0.01 00 A 
simulates an infinite heat sink. Maximum Duty Cyele = MAX le 20.05 A ip -0.05 A 


as a% 
Refer to Application Bulletin 105 for use of these constants. 





0.001 
10-6 10°5 10-4 10°3 10°2 
PULSE WIDTH — Seconds 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Photosensors 





Selecting the Right TRW Sensor 


Photodiodes 


Photologic™ Devices 


Phototransistors 
and Photodarlingtons 


TRW Leadership in 
Advanced Photosensor Design 


The TRW line of photosensors includes four basic infrared-sensitive device types: photodiodes, _ 
phototransistors, photodarlingtons and Photologic™ sensors. Each basic type is available in a 
variety of case styles. For every infrared emitter made by TRW, except the T-1% package," 
there is a mechanically and spectrally matched sensor. Case styles include several sizes of 
hermetic devices, and an even wider variety of plastic encapsulated types. Optokleer™ plastic 
versions of the popular hermetic TO-18 part are also available, offering improved optical design 
and drop-in replacement at substantial cost savings. | 


Important factors to consider when selecting the right device for an application are: the 
operating speed needed, available infrared energy, and the required output current. Depending 
on the required balance of these design factors, TRW offers a choice of several appropriate 
types of photosensors. 


PN junction silicon photodiodes have the fastest operating speed of all the photosensors in the 
TRW product family. Rise and fall times of 100 nanoseconds are typical for these devices. 
However, light current (Ic) for these devices tends to be low; therefore, additional amplification 
is almost always required. Nevertheless, where speed considerations predominate, photodiodes 
are the best option. Figure 3 illustrates typical circuit requirements for the photoconductive and 
photovoltaic modes of operation. 


Photologic™ is a term TRW uses to refer to complex integrated circuitry combined with a high 
speed, high sensitivity photodiode on a single silicon chip. Photologic™ devices offer the speed 
advantage of photodiodes along with a Schmitt trigger and amplifier to directly drive up to 
eight TTL loads. Medium speed data rates to 250 K-baud are possible with typical output rise 
and fall times of 25 nanoseconds. These devices are excellent choices where speed, accuracy 
and logic interface are required. Typical examples include high speed motion encoding, 
modulated (pulsed) long distance beam interrupt applications, such as touch screens, and track 
ball type devices for video games or “mouse” applications for computer accessories. 


Phototransistors and photodarlingtons are TRW’s most widely used photosensor types. For most 
traditional applications, NPN silicon phototransistors offer the best value in terms of output 
current, sensitivity, speed, reliability and quality. Devices with minimum on-state collector 
currents ranging up to 40 mA are available, while output rise and fall times of 60-100 
microseconds (Rj =5 K{)) are typical. TRW phototransistors are 100 percent tested and 
specified at light levels which range upwards from 1.00 mW/cm? with collector-to-emitter 
voltage (Vcg} set at 5.0 volts. 


Photodarlingtons offer the higher sensitivity and gain needed for many applications; however, 
rise and fall times are slower. When switching time is not critical, the choice of a 
photodarlington can offer improved sensing reliability and reduce the need for additional signal 
amplification. 


TRW scientists and engineers continue to advance the state of the art in Photologic™ . 
monolithic optoelectronic IC’s, a product originally conceived and developed by TRW. The next 
generation of Photologic™ devices will include substantially increased sensitivity, making longer 
beam distances possible and offering even higher reliability at lower irradiance levels. Direct 
TTL and CMOS compatibility will also be featured with increased sink/source capability. Supply 
voltage requirements will be more flexible than before due to an on-chip voltage regulator 
designed by TRW. And finally, the new Photologic™ devices will offer a choice of two 
hysteresis ratios (Egt(+)/Eeti-)) of 2 and 1.4. With these new advancements, TRW continues 
its leadership role in advanced photosensor design. 
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Spectral Matching 

for Improved Coupling Efficiency 

TRW photosensors are spectrally matched to the TRW line of infrared emitting diodes. Figure 1 
shows the spectral response curve for TRW phototransistors, photodarlingtons, and junction 
photodiodes. The output peak wavelengths for both GaAs and GaAlAs lie very close to the 
silicon sensitivity peak of about 850 nanometers. The secondary silicon sensivity peak at 
approximately 670 nanometers is caused by a quarter wave overcoat used for enhanced optical 
coupling and even further improved spectra! matching. 


Controlling Ambient Light 

The spectral response of silicon extends into the visible light range. This makes the sensors 
vulnerable to ambient light; particularly from tungsten sources (or the sun) where red light is 
present. TRW offers devices in black plastic (see OP508F) to reduce ambient light noise. In 
addition, many of TRW’s slotted optical switches shield the sensor in a polycarbonate housing 
designed to control ambient light. External light filters or controlled modulation of the LED 
and/or sensor may also be used to reduce the noise from ambient light. As another 
alternative, most photographic shops can supply infrared passing gelatin filters for laboratory 
experimentation. For production use, several types of plastic are commercially available with 
varying degrees of infrared and visible light transmitivity (e.g., polysulfone and polycarbonate). 


Product Specifications 

Written for Easy Design 

The product specifications in this book were written with ease of design in mind. Emitter 
output and sensor response levels are specified in terms of milliwatts per square centimeter at 
separation distances typical for most applications. In addition, as shown in Figure 2, 
phototransistor collector current versus collector-to-emitter voltage curves are provided for 
stepped levels of photocurrent (measured in mW/cm2). These curves allow the design-in 
process to be very analogous to the design of a simple transistor amplifier or switching 
circuit. The application notes appearing in the back of this catalog also provide additional 
information. 


Custom Design and Selection 

for Unique Applications | 

While the TRW line is the industry's broadest, a unique application requirement may result in 
the need for custom selection or package design. Call your local TRW sales office or TRW 
Optoelectronics Division for more information. 


(1) TRW’s Optokleer™ high output T-1% emitters are designed for long distance remote control applications. These applications 
require a large area PIN diode as sensing element. 


Figure 1. Photosensor Spectral Response 
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Figure 2. Collector Current vs Collector to 
Emitter Voltage 
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Figure 3. Photodiode in Photovoltaic Mode 
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NPN Silicon Photodarlingtons 
Types OP300, O0P301, OP302, OP303, OP304, OP305 





Features 

e Miniature hermetically sealed package 
@ High current gain 

© Ideal for direct mounting in PC boards") 


Description 

The OP300 through OP305 each consist of an 
NPN silicon photodarlington mounted in a 
miniature glass lensed, hermetically sealed, “Pill” 
package. The lensing effect of the package allows 
an acceptance half angle of 18° measured from 
the optical axis to the half power point. 
Photodarlingtons are normally used in applications 
where light signal levels are low and more current 
gain is needed than is possible with 
phototransistors. This series is mechanically and 
spectrally matched to the 0P123/124 and 
QP223/224 series of infrared emitting diodes. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


035 (0.89) APERTURE 


025 (0.64) 
024 (0.61) 
' 7 016 (0.41) 
092 (2.34) 


.084 (2.13) 


115 (2.92) 
“02 1259) 
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_069 (1.75) | 
062 (1.57) 
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062 (1.57) 
.059 (1.50) 


.010 (0.25) 
.005 (0.13) 


COLLECTOR 
CONTACT 
EMITTER 
CONTACT 
089 (2.26) 
.080 (2.03) 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (1, = 25°C unless otherwise noted) 


DOWGGtOF EMMY VONAGOS 53% evienia cuwnmediie eieetwe ape eeneads aa bevesee eee eae 15.0 V 
EMItter= GOHPCtOR VOIMG0G h\2.05.5.0% ocictes an eSiant wien dakgleaSi oben aeibee sas 5.0 V 
Storage Temperature Range ........ 00.0. o ccc cee een ences -65°C to + 150°C 
Operating Temperature Range ....... 0... o ccc cece cece eee ees , ~B5°C to +85°C 
Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron}? ............. 240°C 
POWEH [ISSIDGNON Clincntiaitadey haha dad aera mednwA dines delaineh ea naam aeeamede sear 50 mW’! 
Notes: 


(1) Refer to Application Bulletin 111 which discusses proper techniques for soldering Pill type devices into PC boards. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(3) Derate linearly 1.0 mW/°C above 25°C. 

(4) Junction temperature maintained at 25°C. 

(5) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 


Typical Performance Curves 


Spectral Response of OP300-0P305 
vs. GaAlAs and GaAs 


Coupling Characteristics 
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GaAlAs — 875 + 20 nm, (C) LED GaAs ~ 930 + 15 am 
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Types OP300, OP301, OP302, OP303, OP304, OP305 





aba Characteristics (Tj = -40°C to +70°C unless otherwise noted) 
[—_—__ Parameter __[ Win [yp [Man [ its [Test Conditions 
a On-State Collector Current Veg = 5.0 V, Eo = 1.00 mW/em25) 
Veg = 5.0 V, Ep = 1.00 mW/cm2e 
Veg = 5.0 V, Ep = 1.00 mW/em2é) 
Vege = 5.0 V, Ep = 1.00 mW/cem2'6) 
Vee = 5.0 V, Ep = 1.00 mW/em2t 
Vee = 5.0 V, Ep = 1.00 mW/cm2t) 


ceo __| Collector Dark Current as Vee = 10.0 V, Ep = 0 
~ Wpriceo | Collector-Emitter Breakdown Voltage i ea = 100 pA 
ViBRIECO | Emitter-Collector Breakdown Voltage = = = = = | fae ee eee fIe=10wA 


Vce(SAT)") | Collector-Emitter Saturation Voltage 0P300, 301 1.10 Ic = 0.40 mA, Ep = 1.00 mWicm2ts! 
0P302, 304, 305 1.10 Ic = 1.00 mA, Ep = 1.00 mWicm2é! 


Typical Performance Curves 























Collector Dark Current Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 
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TEST CONDITIONS: 
= 875 nm 

ip = 100 mA 
Vce-5V 

LENS TO LENS 
DISTANCE = 6” 


Vec=5V 
Vat <1 V 


RL = 1000 


lees 100 Hz 
-1ms 


en = 10 Hz 
RL = 1 kO ewe 10 ms 


FREQ. = 2 ¥ 


ty, tf — RISE AND FALL TIME — ms 
NORMALIZED COLLECTOR CURRENT 
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Phototransistors 
Types OP500, OP500SLD, OP500SLC, OPSO0SLB, OP500SLA 





Features 

@ Wide range of collector currents 
© Lensed for high sensitivity 

e Low cost plastic package 


Description 

The OP500 and OPS00SLD through SLA each 
consist of an NPN silicon phototransistor mounted 
in a lensed, clear plastic, end looking package. 
The lensing effect of the package allows an 
acceptance half angle of 8° measured from the 
optical axis to the half power point. This series is 
mechanically and spectrally matched to the 
OP160SL and OP260SL series of infrared emitting 
diodes. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


200 (5.08) 
180 (4.57) 


165 (4.19) 500 2 a 


145 (3.68) 
pe eet 
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oe uf ae 
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125 (3.18) 
eee NON Ty 
.115 (2.92) ‘ 


025 (0.64) 


.015 (0.38) = a .030 i 76) 


Absolute Maximum Ratings (Tq = 25°C unless otherwise noted) 


Collector-Emitter Voltage 2.0.0... e nen n nbn e nent n eens 30 V 
EMitter-GOUBCTOF VONAGE aie scene von eee anes sang Bea conve Reha Tes eRe OAs ee Pade eats 5.0 V 
Storage and Operating Temperature Range ........... 0... c ccc eee ee -40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron} 2.0... 240°C 
POWS! UISSIDALON: 24: dateu dns Mardis tails voatoadhiauah at odiavad heath wea 100 mw?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 

(5) To calculate typical collector dark current in wA, use the formula Iceg = 1019-040 Ta - 3.4) where Ta is ambient temperature 
in °C. 


Typical Performance Curves 


Photosensor Spectral Response 
vs. GaAlAs and GaAs 
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Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 

DC = 0.1%, PW = 100 ys 

Peak Wavelength - \p: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LEG GaAs — 930 + 15 nm 
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Types OP500, OPSOOSLD, OPSOOSLC, OPSOOSLB, OPSOOSLA 























Electrical Characteristics (T, = 25°C unless otherwise noted] 
[Symbol | ____—_———Parameter_————=S=S——~*(Y Min. | Typ. Max.] Units | Test Conditions 
Vce = 5.0 V, Ee = 20 mWicm2"4) 
Veg = 9.0 V, Ep = 20 mWicm24) 
Ice! Collector Dark Current a Vce = 15.0 V, Ep = 0 
| Vipriceo | Collector-Emitter Breakdown Voltage zee ic = 100 pA 


Icon)? | On-State Collector Current OPs00 | 4.0 mA | Vee = 5.0 V, Eg = 20 mWicm2i4! 
| OPS00SLD | 10.0 24 | mA | Voge = 5.0 V, Eg = 20 mW/cm2 
OPSO0SLC | 17.0 36 mA 
OPS00SLB | 25 50 mA 
OPSO0SLA | 40 mA | Vce=5.0 V, Ep = 20 mWicm2"4) 
[Aiglat [Relive i¢ Changes with Temperate «| 00 | | “WFC | Vee=50V, fy =1.00 millon, X= @Smm 
[VaRieco | Emiter-Colector Beatdown Vote ——=~SCS~S~S~—sC* Yd 
F Veeisar)® [ Colestrniver Sauraton Vatage Sd OM | VY p= 080 mA - 20 mile 





Typical Performance Curves 
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Light source is pulsed LED with t, and ty = 500 ns. 
1 10 100 1,000 10,000 ip is adjusted for Vout = 1 Volt. 
Ry — LOAD RESISTANCE — kQ FREQUENCY — KHz 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Infrared Selected NPN Silicon Phototransistors 
Types OP500SR, OP500SRD, OP500SRC, OP500SRB, OP500SRA 





Features 

© Tested using infrared for close correlation to 
TRW infrared emitters 

e Wide range of collector currents 

e Lensed for high sensitivity 

e Low cost plastic package 


Description 

The OPS500SR and OPS00SRD through SRA each 
consist of an NPN silicon phototransistor mounted 
in a lensed, clear plastic, end-looking package. The 
lensing effect of the package allows an accep- 
tance half angle of 8° measured from the optical 
axis to the half power point. The series is 100% 
factory tested using infrared for close correlation 
to TRW GaAs or GaAlAs emitters and the most 
accurate design-in possible. This series is 
mechanically and spectrally matched to the 
OPI60SL and OP260SL series of infrared emitting 
diodes. 


Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


_.200 (5.08) 08) 


165 (4.19) "180 (4.57) 57) 


.145 (3.68) 


500 (12.7) ———m» 
MIN 


050 (1.27) EMITTER 
NOM | PF : 


| 


ee 


125 (3.18). pia | 
“115 (2.92) 


025 (0.64) of 


es —<—— .030 (0.7 
015 (0.38) = | at 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


CONBGIO MEM IEE OAUE incu  occe oe ue chats ence ct uu heaiGa te te wecreuied atlases 30 V 
EMIMOr-CONBELOR V ONAOC st. cch raed ore ahh xremaedenb eats: ah ct eadber tea dee Mitel t unwise acthactate pled 9.0 V 
Storage and Operating Temperature Range...............0.0... 0.0 2c cece ~40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)! oo... 240°C 
POWer DISSIMAUON cc ciors aa Oh ata e amu ato ondes cap eane Ada damenaadadenaucn de wes ReneS 100 mw’! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered GaAs LED with a peak emission wavelength of 930 nm and a radiometric intensity level which 
varies less than 10% over the entire lens surface of the phototransistor being tested. 

(5) To calculate typical collector dark current in wA, use the formula Iceg = 10!8-040 Ta-3.4) where Ta is ambient temperature in °C. 


Typical Performance Curves 


Photosensor Spectral Response 
vs GaAlAs and GaAs 


Coupling Characteristics 
of OP160SL and OP500 
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Test Conditions (LED): Ta = Ty = 25°C, Ip =100 mA, 

DC =0.1%, PW= 100 us 

Peak Wavelength - dp: (A) XSTR - 850 +30 nm, 

(B) LED GaAlAs - 875 +20 nm, 

(C) LED GaAs - 930 +15 nm 
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Types OP500SR, OP500SRD, OP500SRC, OP500SRB, OPS00SRA 





























VcE=5.0 V, Ee=0.130 mW/cm2 (4) 
| AICIAT Relative I¢ Changes with Temperature | foo} mee Vce=50V Eo=i00 mWiem®, X= 930 nm 


Electrical Characteristics (TA = 25°C unless otherwise noted} 
VcE=5.0 V, Ee=0.130 mW/cm2 (4) 
IceO '5) Collector Dark Current | 
Poff fic to0 ad 
E 


[Symbol | —itt~SC~*‘éiarameeter =i Min | Typ. [Miax.[Units| == ————sTest Conditions = 
IC(ON) 8! | On-State Collector Current OPS5O0SR | 0. mA | VcE=5.0 V, Ee=0.130 mW/cm2 |4) 
OP500SRD | 0. mA 
OPS500SRC | 0. mA 
OP500SRB | 0. : mA | VcE=5.0 V, Ee=0.130 mW/cm2 (4) 
OP500SRA | 0. mA | VcE=5.0 V, Ee=0.130 mW/cm? |4) 
°C 
VIBRICEO | Collector-Emitter Breakdown Voltage 
IC=50 pA, Ee=0.130 mWicm? '4), \ = 930 nm 


Typical Performance Curves 





































Normalized Collector Current vs On-State Collector Current vs Normalized Collector Current vs 
Angular Displacement Irradiance Collector-to-Emitter Voltage 
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Veat=1V CKT 2 - R= 10K iF Voc =5 V If Vec=5 V 
“% 200 | f=100 Hz 
\ PW =1 ms a 
¥ LED = OP290C @ \=875 nm = \ 
= 160 F vp) =is voltage across Rit = CKT 1 - RL=1K = 
a3 3S N r 
= a V 
2 120 8 0.5 > Z\\ OUT 
<< <x 
3 = CKT 1- RL = 10K 
e 5 1009 RL 1000 
‘i Aen Lid 
oe | pe Test Conditions: 
0 0 Light source is pulsed LED with ty and tf < 500 ns. 
| 10 100 1,000 10,000 IF is adjusted for VOUT = 1 Volt. 
RL — LOAD RESISTANCE — kQ FREQUENCY — KHz 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Phototransistor 


Type OP500W 





Features 

@ Flat lensed for wide acceptance angle 

@ 050” lead spacing 

© Low cost plastic miniature plastic end-looking 
T-1 package. 


Description 

The OP500W consists of an NPN silicon 
phototransistor mounted in a flat lensed, clear 
plastic, end-looking package. The flat lens allows 
an acceptance half angle of 45° measured from 
the optical axis to the half power point. The 
OP500W is mechanically and spectrally matched to 
the OP160W infrared emitting diodes. 


.125 (3.18) 
.115 (2,92) 


165 (4.19) 
.145 (3.68) 


a 500 (12.7) ————_»> 
MIN 
.050 (1.27) 
NOM | all 


| E COLLECTOR 
| | .030 (0.76) 
NOM 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


ae | 


125 (3.18) pig 
115 (2.92) 


a 


025 (0.64) oq 
015 (0.38) 





Absolute Maximum Ratings (Tq = 25°C unless otherwise noted] 


COMPECOR EMME VONBOE 22:0, sodden caneies da cnsmenurettasa nervous oaeigawaeriasbenaces es 30 V 
Emittel-COMecton VOltAGb iss: oh2ukGrs eles tearans earrridg tee vaars Ohaus d Sal viehe easly 5.0 V 
Storage and Operating Temperature Range ...........0 0.0.0 cece cece eee aes -40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron} ......... 240°C 
Power DiSSIDSUON a ie:8, crn craw Nsw y sede ep cawoiea dewon weed erent eee eng ued heeds 100 mw?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 

(5) To calculate typical collector dark current in wA, use the formula I¢gq = 10!-240 Ta - 34) where Ta is ambient temperature 
in °C. 


Typical Performance Curves 


Photosensor Spectral Response 
vs. GaAlAs and GaAs 


Coupling Characteristics 
of OP160W and OP500W 





Ip = 20 mA 
2 Vce-5V 
2 E a ee ee 
S : a ar ae 
a = 
: : a on aon 
= E eae ae Sea 
= z ee aes ae 
z ae a an 
ee a 
600 700 800 900 1000 1100 0 0.1 02 03 04 05 


\ — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — Inches 


Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 

OC = 0.1%, PW = 100 ys 

Peak Wavelength - dp: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm 


‘SEE ERS CSS RR TRS SN TS TS AS I PISS ERNIE ETE EO LR LE IE IS ATER AE TEEPE DA ODE TT SES BATTEN EDO A EE 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


Type OPSOOW 





Electrical Characteristics (1, = 25°C unless otherwise noted) 

| Iciony® | On-State Collector Curent = HOTT Tm Ve =8.0V, Eg= 20 mWiome 
FalglaT [Rove i Genes wih Tenpomtry rm) WP ce SV = 1.00 mon X= B75 
Collector Dark Current |] | 100 | oA Veg = 18.0 V, Eg =0 

Collector-Emitter Breakdown Voltage | 30] jf OV [p= 100wA t—(i‘i‘s;s™sS*~*~*” 
| Wipr)Eco | Emitter-Collector Breakdown Voltage =| SOT || Oe 100A 
ha 

















ao 








Typical Performance Curves 


Normalized Collector Current On-State Collector Current Normalized Collector Current vs. 
vs. Angular Displacement vs. Irradiance Collector to Emitter Voltage 


Ge eae Saen Cas ( ( a a 
St eee a cee 
sy a ee 
ae el eae ee a el 














TEST CONDITIONS: Ta = 25°C, 
Eg- 1 mWicm? per step, \ ~ 875 nm 





(A) GaAlAs 
(B) GaAs 

m B: VeE(SaT) at fixed Ic, 
(C) Tungsten 2870°K decreases as optical 


input increases 


0.1 
TEST CONDITIONS: 


\ = 875 nm 


NORMALIZED COLLECTOR CURRENT 
ic — NORMALIZED COLLECTOR CURRENT 


IciON) — ON-STATE COLLECTOR CURRENT — mA 
















0.3 
IF = 100 mA 
Veen D 0.01 
01 LENS TO LENS 
DISTANCE = 6” 
0 0 
99 60 30 oF 30 60 90 0001 001 01 ; 10 «100 0 0.25 0.5 
6 — ANGULAR DISPLACEMENT — Deg. Ee — IRRADIANCE — mWicm? Vee — COLLECTOR TO EMITTER — Volts 
Rise and Fall Time Normalized Output Switching Time 
vs. Load Resistance vs. Frequency Test Circuit 
240 ime 1.0 C CIRCUIT 1 CIRCUIT 2 
~ 7 | CKT 2 - Re = 10K IF Mec =a if Meo. 
eal vA 4 
" LED = OP2900 @ d = 875 nm ae _ | \ 
3 r=) \ 
c ane e ZN Vour 
2 120 N 0.5 7 
= ped Z 
ws = CKT 1 - Ry = 10K 08 , P 
= 80 S | L 1000 
! a - K\ 
= 40 = = a 








Test Conditions: 


ase Light source is pulsed LED with t, and t¢ < 500 ns. 


1 10 100 1,000 10,000 I is adjusted for Vout = 1 Volt. 
Ry — LOAD RESISTANCE — kQ FREQUENCY — KHz 





0 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Phototransistors 
Types OP501, OP501SLD, OP501SLC, OP501SLB, OP501SLA 


9 
bs 
= 
BS 
St 
a 
st 
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Features 

© 0.100” (2.54 mm) lead spacing 
© Wide range of collector currents 
© Lensed for high sensitivity 


Description 

The OP501 and OPS501SLD through SLA each 
consist of an NPN silicon phototransistor mounted 
in a lensed, clear plastic, end looking package. 
The lensing effect of the package allows an 
acceptance half angle of 8° measured from the 
optical axis to the half power point. This series is 
identical to the OP500 except for lead spacing. It 
is mechanically and spectrally matched to the 
OPIG0SL and OP161SL series of infrared emitting 
diodes. 


Optoelectronics Division, 





TRW Electrcnic Components Group, 1207 Tappan Circle, 


_-200 (5.08) 
"180 (4.57). 


mag 185 (4.19) ome 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 
.145 (3.68) 


<= 500 12. 7) = 


—_ EMITTER 
A a err 4 


100 (2.54) 125 (3.18) 
: NOM sae ao 


.115 (2.92) 
\. COLLECTOR 
<———-—- 


cea ST 


025 (0.64) 9 
015 (0.38) 


.050 (1.27) NOM 


Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 


COSCO EMIMGE VOlLAGE? .issncicteeientnad aasiien 4 te Ravenna dcow hin nak Pata hediea ewan esse 30 V 
EMiiter GONGCIOR V Glades x7 5:keca qewsetadmer nce dade weeded ode aa waconana tear a oie s 5.0V 
Storage and Operating Temperature Range ............... 0.0.0 cece cece eee ees -40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)!” ......... 240°C 
POWER DISSIDGUON:< Asto¥nie a carnalad Secete wat eccw keen wn ee aae aw wae notes Lahiaees 100 mW! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. - 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 

(5) To calculate typical collector dark current in wA, use the formula Iegg = 1010-040 Ta - 34) where Ta is ambient temperature 
in °C 


Typical Performance Curves 


Coupling Characteristics 


Photosensor Spectral Response 
of OP161SL and OP501 


vs. GaAlAs and GaAs 


mean 
Pn aod 
RS NT 
TIN 
TAINS 


600 700 800 900 1000 =©1100 0 0.2 0.4 0.6 0.8 1.0 
\ — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — Inches 
Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 
DC = 0.1%, PW = 100 us 
Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm 


100 






80 
TEST CONDITIONS: 
Ip = 20 .mA 


60 VcE=5 V, 






40 
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RELATIVE OUTPUT CURRENT 


20 


RELATIVE RESPONSE OR EMISSION — % 
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Types OP501, OP501SLD, OP501SLC, OP501SLB, OP501SLA 






























Electrical Characteristics (T, = 25°C unless otherwise noted) 
[Symbol | —=S=S=SS~Parameter === Min. Typ.[ Max] Units | Test Conditions sd 
Iciony On-State Collector Current OP501 | 4.0 mA | Veg = 5.0 V, Ep = 20 mWicm24) 

OP501SLD | 10.0 24 mA | Voge = $.0 V, Ep = 20 mW/cm24) 

OPS5O1SLC | 17.0 35 mA | Vcp = 5.0 V, Ep = 20 mW/cm2'4 
OPSO01SLB } 25 50 mA | Vee = 5.0 V, Eg = 20 mWem2i4i 

OPSO1SLA | 40 mA | Voge = 5.0 V, Eg = 20 mW/cme"4! 
[AiglaT | Rave g Cangas with Tempers ————SSSS«dY Sd“ Voge = 80, y= 100 mW X= OTE 
Collector Dark Current te Vee = 10.0 V, Ee = 0 
| ViBRICEO _| Collector-Emitter Breakdown Voltage ae IC = 100 pA 
Pg 00 
[ Vorsary® | Golecortmiter Sawraion Vologe SC 








Typical Performance Curves 


Normalized Collector Current On-State Collector Current Normalized Collector Current vs. 
vs. Angular Displacement vs. Irradiance Collector to Emitter Voltage 
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TEST CONDITIONS: Ta = 25°C, 
LE, - 1 mWicm? per step, \ = 875 nm 


= 
A. 
\\ 


(A} GaAlAs 
{B) GaAs 
(C) Tungsten 2870°K 








B: VCE(SAT} at fixed Ic, 
decreases as optical 
input increases 


0.1 


EL, 
ut Z 
LL. 


Za 
sam 
ea 
ee 


2°20 
> wo MS 






NORMALIZED COLLECTOR CURRENT 
Ic(ON) — ON-STATE COLLECTOR CURRENT — mA 
Ic — NORMALIZED COLLECTOR CURRENT 





0 
40 30 20 10 O 0 0.001 0.01 0. 10 100 0 0.25 0.5 
6 — ANGULAR DISPLACEMENT — Deg. Ee — IRRADIANCE — mWicm? Vex — COLLECTOR TO EMITTER — Volts 
Rise and Fall Time Normalized Output Switching Time 
vs. Load Resistance vs. Frequency Test Circuit 





CIRCUIT 1 CIRCUIT 2 


CKT 2 - Rr - 10K Ip Vee “5 V IF Veo -5V 


| \ CKT1-R,-1K | 
ty 

ZAN\ 
} V4 
CKT 1 - RL = 10K 

| en 

myx ~~ > Test Conditions: 
" Um ii Light source is pulsed LED with t, and t¢ < 500 ns. 


0 2 4 6 8 10 1 19 100 1,000 10,000 Ip is adjusted for Vgyt - 1 Volt. 
Ry, — LOAD RESISTANCE — kQ FREQUENCY — KHz 








LED = OP290C @ d = 875 nm 
160 } Vat IS VOLTAGE ACROSS R, 






80 


tr, t¢ — RISE AND FALL TIME — ys 
NORMALIZED OUTPUT 
oO 
on 











TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Infrared Selected NPN Silicon Phototransistors 


Types OP501SR, OP501SRD, OP501SRC, OP501SRB, OP501SRA 






Features 

e Tested using infrared for close correlation to 
TRW infrared emitters 

e ().100” (2.54 mm) lead spacing 

@ Wide range of collector currents 

® Lensed for high sensitivity 


Description 

The OP501SR and OPSO01SRD through SRA each 
consist of an NPN silicon phototransistor mounted 
in a lensed, clear plastic, end-looking package. The 
lensing effect of the package allows an accep- 
tance half angle of 8° measured from the optical 
axis to the half power point. This series is 
identical to the OP500 except for lead spacing. 
The series is 100% factory tested using infrared 
for close correlation to TRW GaAs or GaAlAs 
emitters and the most accurate design-in possible. 
This series is mechanically and spectrally matched 
to the OP1G0SL and OP260SL series of infrared 
emitting diodes. 






DIMENSIONS ARE IN INCHES (MILLIMETERS). 


500 (12.7) ———o» [ens (5.08) 
MIN 


.165 (4.19) 


-180 (4.57) 
.145 (3.68) 


050 (1.27) EMITTER 
NOM | , i 
sg TN 125 (3.18) pa 


a COLLECTOR 


025 (0.64) oq ol - .030 (0.76) 
NOM 


.015 (0.38) 


Absolute Maximum Ratings (T,=25°C unless otherwise noted! 


Collector-Emitter Voltage: ¢cxccyato us ceasethea sai vhesigacads eee, vaste cre kudoraeeseuean 30 V 
EMmetter COG COON ONGUE: -s.cst cetsu hes dete e eet denasth gone Aatieelv angie suse claveares ouceie eaetle mut ats § 5.0 V 
Storage and Operating Temperature Range.....................0.0..0 000. c cee, -40°C to +100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)". 240°C 
Power Dissipation... 0.00.0... cece ccc cece ccc ceeeeeeveteeeevetstteeettteeeeee, 100 mw'2! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered GaAs LED with a peak emission wavelength of 930 nm and a radiometric intensity level which 
varies less than 10% over the entire lens surface of the phototransistor being tested. 

(5) To calculate typical collector dark current in yA, use the formula Iceg = 10'.040 14-34) where Ta is ambient temperature in °C. 


Typical Performance Curves 


Photosensor Spectral Response 
vs GaAlAs and GaAs 


Coupling Characteristics 
of OP1G1SL and OP501 






100 7X 
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80 f \ 
5 \ bs 
a (C) rca 
: ‘i 
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= 40 £ Hi s 
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= 20 ! N is 

A/_SN\ 

600 700 800 900 1000 ~=—s-:1100 0 0.2 0.4 0.6 0.8 1.0 


d\ — WAVELENGTH — Nanometers 


Test Conditions (LED): Ta = Ty = 25°C, if = 100 mA, 
DC = 0.1%, PW= 100 us 

Peak Wavelength - dp: (A) XSTR - 850 +30 nm, 
(B) LED GaAlAs - 875 +20 nm, 

(C) LED GaAs ~ 930 +15 nm 


DISTANCE BETWEEN LENS TIPS — Inches 
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Types OP501SR, OP501SRD, OP501SRC, OP501SRB, OP501SRA 





Electrical Characteristics (Ta = 25°C unless otherwise noted] | 


Parameter Tin: [Typ] Max. [Units] Test Conditions 


IC(ON) 8) =| On-State Collector Current OP501SR VcE=5.0 V, Ee=0.130 mW/cm2 |4) ; 
OP501SRD VcE= 5.0 V, Ee=0.130 mW/cm2 !4) 
OP501SRC VCE=5.0 V, Ee = 0.130 mW/cm2 (4) 
OP501SRB VcE=5.0 V, Ee=0.130 mW/cm2 (4) 
OP501SRA VcE=5.0 V, Fe =0.130 mW/cm2 {41 


m 

m 

m 

m 

m 
Alc/AT Relative IC Changes with Temperature | | 1.00 | VcE=5.0 V, Ee=1.00 mW/cm2, \ = 930 nm 
ceo 5! | Collector Dark Current | ff 100 VCE=10.0 V, Fe=0 

VIBRICEO | Collector-Emitter Breakdown Voltage I¢ = 100 pA 

Emitter-Collector Breakdown Voltage 50 | | | V |le=100 vA | 


} ViBRIECO 
VCEISAT) '3) | Collector-Emitter Saturation Voltage ra IC =50 pA, Ee=0.130 mW/em? 4), \=$30 nm 
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Typical Performance Curves 


Normalized Collector Current vs On-State Collector Current vs Normalized Collector Current vs 
Angular Displacement Irradiance Collector-to-Emitter Voltage 


Test Conditions: Ta = 25°C 
Ee=1 mWicat per step, \=875 nm 


(A) GaAlAs 
(B) GaAs 
(C) Tungsten 2870°K 


A: Offset Region (~ 30 mV) 

B: VCE(SAT) at fixed Ic, 
decreases as optical 
input Han 


Inman 
PaO TAA 


NORMALIZED COLLECTOR CURRENT 
Ic(ON) — ON-STATE COLLECTOR CURRENT — mA 
Ic — NORMALIZED COLLECTOR CURRENT 














40 30 20 10 O 10 20 30 40 0.001 O01 0.1 1 10 =: 100 0 0.25 0.5 
§ — ANGULAR DISPLACEMENT — Deg. E> — IRRADIANCE — mWicm? Vee — COLLECTOR TO EMITTER — Volts 
Rise and Fall Time Normalized Output Switching Time 
vs Load Resistance vs Frequency Test Circuit 
— 1.0 penpecs: 
Vec=5V AY CIRCUIT 1 CIRCUIT 2 
y VRL=1V CKT 2 - RF= 10K lr Vec=5V I Vec=5 V 
g + f= 100 Hz 
i PW = 1 ms | < 
= LED =0P290C @ \=875 nm b | \ 
S Vat =is voltage across RL‘, > a CKT 1 - AL=1K 
E 3 < 
= 2 MN : 
2 0.5 Wa VouT 
< = 
¥ = \ CKT 1- RL=10K 
=} a 1002 RL 1000 
0 AXCNe Test Conditions: 
2 1 10 100 1,000 10,000 Light source is pulsed LED with tr and tf < 500 ns. 
R, — LOAD RESISTANCE — kQ FREQUENCY — KHz if is adjusted for VOUT = 1 Volt. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Phototransistors 
Types OP508FC, OP508FB, OP508FA 





Features 

e Flat lensed for wide acceptance angle 

e Can be mounted on 0.100” (2.54 mm) 
hole centers 

® Low cost plastic package 

@ Mechanically and spectrally matched to the 
OP168F and OP268F infrared emitting diodes. 


Description 

The OPSOBF series consist of NPN silicon 
phototransistors mounted in flat, black plastic, end 
looking packages. The flat sensing surface allows 
an acceptance half angle of 60° measured from 
the optical axis to the half power point. The black 
plastic package significantly reduces ambient light 
noise. These devices can be mounted on 0.100” 
(2.54 mm) hole centers making them an idea! low 
cost alternate to hermetic pill discretes. 





065 (1.65) 
056 (1.40) | 


165 (4.19) 
155 (3.94) 


_130 (3.30) 
120 (3.05) LIGHT SENSITIVE 
AREA | 


-090 (2.29) 
.070 (1.78) 


50 (12.7) 
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COLLECTOR 


100 (2.54) 
NOM 


EMITTER 
025 (0.64) co now 
015 (0.38) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). | 


OPTICAL 
CENTER LINE 


\ 


.035 (0.89) 
025 (0.64) 





Absolute Maximum Ratings (1, = 25°C unless otherwise noted] 


Collector Emitter VOlederac co sagas tat wl. ecw te gay Ga et eaior ak ee ina ee beatae tedace aah eA 30 V 
EMitter-COlbcton -VONdUE* «cance sicdusceatet pwn antdea eusaeeSiuaes es wha See pomedewavewae ee 9.0 V 
Storage and Operating Temperature Range ........ 00.00. c eee ~40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)” ......... 240°C 
ROWED DISSIDOUON tottvt ant cate naren tected cacrdldyn eclat oe ti dete vole 2 tr, M Ay thted laa mines bie 100 mW?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 

(5) To calculate typical collector dark current in wA, use the formula Ipgg = 10'0-040 Ty - 3.4 where Ty is ambient temperature 
in °C. 


Typical Performance Curves 


Coupling Characteristics 
of OP 168F and OP508F 


Photosensor Spectral Response 
vs. GaAlAs and GaAs 


RELATIVE RESPONSE OR EMISSION — % 
lc — OUTPUT CURRENT — mA 





600 700 800 $00 1000 1100 0 0.2 0.4 0.6 0.8 1.0 
d — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — Inches 


Test Conditions (LED): Tq = Ty = 25°C, Ip = 100 mA, 

DC = 0.1%, PW = 100 ys 

Peak Wavelength ~ \p: (A) XSTR — 850 + 30 nm, {B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm 
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Types OP508FC, OPSO8FB, OP5S08FA 





Electrical Characteristics (Tj = 25°C unless otherwise noted] 


[Symbol| __—_———~Parameter——=—=—=S=~—~—<*T Min. Typ. [Max] Units Test Conditions 
ial 


On-State Collector Current OP5O08FC | 0.50 mA | Vee =5.0 V, Ep = 20 mWicm?'4! 
1.20 8.4 mA 
3.6 mA 


OP508FB Veg = 5.0 V, Eg = 20 mWicm2"4 
OP508FA Veg = 5.0 V, Eg = 20 mWicm?2"4) 

[lat — [Rave Tg hanges wih Temperate —————«d—=«dtCQ| | WhO | Voe~50V, Fp ~100 mon’, N= B76 om 

Ploeg [eolentor Dar Curent——SSSCS~S~SSCSSd hd = TV Eg 

[Wipes | ColectrEmiter Breakdown Votoge ———~—SCSC~sCTYS Td 

a ae! Ce ee oo a To 

a ee a na 









































Ic = 1.00 mA, Ep = 20 mW/cm2"4 





Typical Performance Curves 


Normalized Collector Current On-State Collector Current Normalized Collector Current vs. 
vs. Angular Displacement vs. Irradiance Collector to Emitter Voltage 

























2.0 
= TEST CONDITIONS: Ta = 25°C, 
Ep - 1 mWicm? per step, \ = 875 nm eS 
= = (A) GaAlAs = ZZ 
= 2 = A: Offset Region (~ 30 mV) — : 
oe = (B) GaAs re serie . yer 
& s (C) Tungsten 2870°K = BT OTL wZE4 
o oO Oo ptical ote 
: : ; Zaman 
: s = Zz 
[vv - (vw) : 
= TEST CONDITIONS: = = A oor ae ae 
= Vee = 5 V 5 = J iH Relat che 
: er : fo? 4eeee=— 
—~ DISTANCE - 6” S C | Zp ral 
& ee” -<Reme mmF 
99 60 30 oO 30 60 90 0.001 001 01 ; 10 100 0 0.25 0.5 
@ — ANGULAR DISPLACEMENT — Deg. Ep — IRRADIANCE — mWicm? Vee — COLLECTOR TO EMITTER — Volts 
Rise and Fall Time Normalized Output Switching Time 
vs. Load Resistance vs. Frequency Test Circuit 
CIRCUIT 1 CIRCUIT 2 
IF Veo 79 V \F Veco" 5V 





LED = OP290C @ d - 875 nm 
Vat 1S VOLTAGE ACROSS Ry 








NORMALIZED OUTPUT 





tr, te — RISE AND FALL TIME — ys 











Test Conditions: 
| 10 100 1,000 10,000 Light source is pulsed LED with t, and ty < 500 ns. 
Ry - LOAD RESISTANCE ~ kQ FREQUENCY — KHz Ip is adjusted for VoyT - | Volt. 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Phototransistors 
Types OP509, OP509SLD, OP509SLC 





Features 

© Lensed for high sensitivity 

@ Can be mounted on 0.100” (2.54 mm) 
hole centers 

@ low cost plastic package 

@ Mechanically and spectrally matched to the 
GPI6SSL and OP269SL series of infrared 
emitting diodes 


Description 

The OP509, OPS09SLD, and OP509SLC each 
consist of an NPN silicon phototransistor mounted 
in a lensed, clear plastic, end looking package. 
The lensing effect of the package allows an 
acceptance half angle of 25° measured from the 
optical axis to the half power point. 





Optoelectronics Division, 


TRW Electronic Components Group, 


054 (1.37) DIA 


050 (1.27) 









COLLECTOR 














100 (2.54) 165 (4.19) 
EMITTER — 
NOM a (3.94) 
085 (2.16) 
“075 (1.91) 
| : 500 (12.7) | 150 sail | es 064 (1.63) 
MIN .140 (3.56) -060 (1.52) 


.030 (0.76) NOM RADIUS LENS DIMENSIONS ARE IN INCHES (MILLIMETERS). 






| 025 (0.64) | | | .034 (0.86) 
=== -———. $0 NOM : 
015 (0.38) -165 (4.19) .030 (0.76) 
.155 (3.94) 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 








Collector Enmiten V OHA Es ccay.c 6 cede sues Ach Sua grenadine eet Ae ang hines oth Uso tea Petes 30 V 
EMINCE CONNECTOR VOHA0C ic ono iat aes cs dau e Cihaa eed e Meenas etiiaekia desler oat 5.0 V 
Storage and Operating Temperature Range ..........0. 0.000 ~40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron! «2.2... 240°C 
POW Ob ISS ON aoc tae’ te tees nterana ts aciten dy oat tt co eae ate saeare ed ance 100 mw?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 

(5) To calculate typical collector dark current in wA, use the formula Ic¢g = 1000-040 Ta - 3.4) where Ta is ambient temperature 
in °C. 


Typical Performance Curves 


Coupling Characteristics 
of OP1G9SL and OP509 


Photosensor Spectral Response 
vs. GaAlAs and GaAs 


ante 
LE 
jaar 

anil 
LINN 


600 1000 1100 0 0.2 0.4 0.6 0.8 1.0 
7 eee - ee DISTANCE BETWEEN LENS TIPS — Inches 
Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 
BC = 0.1%, PW = 100 us 
Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm 


100 











80 


60 





40 


RELATIVE OUTPUT CURRENT 


20 


RELATIVE RESPONSE OR EMISSION — % 
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Types OP509, OPSO9SLD, OP509SLC 





Electrical Characteristics (T, = 25°C unless otherwise noted) 


[Symbol _[—__Parameter [Win [Ty [Wa [ Units | “Tst Coniins 


On-State Collector Current OP508 | 0.050 Veg = 5.0 V, Ep = 1.00 mWicm2'4) 
QPS0SSLD | 0.170 
OPS09SLC } 0.30 


Veg = 5.0 V, Ep = 1.00 mW/cm24) 

Vee 5.0 V, cial wale 
lave Ic Changes with Temperature ig = = 
Collector Dark Current Ve= ~TO0V, Ep = 


ViBRIECO | Emitter-Collector Breakdown Voltage eee : | Ie = 100 pA 
VeE(SAT}2! | Collector-Emitter Saturation Voltage a 040] Vv 


Ic 200 pA, Ea *, 6.0 mWiem24) pe ass 
Typical Performance Curves 


















































Normalized Collector Current On-State Collector Current Normalized Collector Current vs 
vs. Angular Displacement vs. lrradiance Collector to Emitter Voltage 
2.0 











TEST CONDITIONS: Ta - 25°C, 
Ep = 1 mWicm? per step, \ = 875 nm 





(A) GaAlAs 
(B) GaAs 
(C) Tungsten 2870°K 








B: VCE(SAT) at fixed Ic, 
decreases as optical 





TEST CONDITIONS: 


NORMALIZED COLLECTOR CURRENT 
Ic — NORMALIZED COLLECTOR CURRENT 


Ic(on) — ON-STATE COLLECTOR CURRENT — mA 






























\ = 875 nm 
Vepe=5V 
LENS TO LENS ms Y/ 
DISTANCE = 6” Z 
: Leo 
45 30 15 0 16 30 045 0.001 O01 O11 1 10 100 0.25 0.5 
@ — ANGULAR DISPLACEMENT — Deg. E_ — IRRADIANCE — mWicm? Voce — COLLECTOR TO EMITTER — Volts 
Rise and Fall Time Normalized Output Switching Time 
vs. Load Resistance vs. Frequency Test Circuit 
240 1.0 CIRCUIT 1 CIRCUIT 2 
IF Veco “5 V IF Vec=5V 
@ 200 ioe 
ve LED = OP290C @ d = 875 nm 7 
= 160 [Vat IS VOLTAGE ACROSS R, > 
: : » 
= 2 AN VOUT 
= a 
s 120 X05 > 
2 : fare 1009 §= SR, s1000 
= 80 S L 
i = Ve NN 
~~ ~ Test Conditions: 
0 0 Ui = Light source is pulsed LED with t, and t¢ < 500 ns. 
1 10 100 1,000 10,000 Ip is adjusted for VgyT = 1 Volt. 
R_ — LOAD RESISTANCE — kO FREQUENCY — KHz 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Photodarlington 
Type OP530 





Features 

e Lensed for high sensitivity 
® High current gain 

@ Low cost plastic package 


Description 
The OP530 consists of an NPN silicon 


photodarlington mounted in a lensed, clear plastic, 


end looking package. The lensing effect allows an 
acceptance half angle of 8° measured from the 
optical axis to the half power point. 
Photodarlington devices are normally used in 
applications where light signal levels are low and 
more current gain is needed than is possible with 
phototransistors. The OP530 is mechanically and 
spectrally matched to the OP160SL and OP260SL 
series of infrared emitting diodes. 





DIMENSIONS ARE IN INCHES (MILLIMETERS). 


200 (5.08) 
.180 (4.57) 


050 (1.27) EMITTER 
NOM | i 
cae =i EN 125 (3.18) py, 


iat “115 (2.92) 
JV 


Mme 


.165 (4.19) eee ne a on 
.145 (3.68) 


.025 (0.64) 


015 (0.38) on ei Doe 76) 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted] 


Gollector-EMitter VOIAGE t xscnnn dah acetates ee namesere tee Walp bbaeet eh aae nay ae ie 15.0 V 
Emitter COWCCtOl VGlAGe ax as dence stiacraions Anais Meee ein Gurae ada s vata ed aay 5.0V 
Storage and Operating Temperature Range ............ 0... cece eee eee -40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)" ......... 240°C 
POWEIUISSIDOUON tccsen ted, great tebe iiecnal etn Shon ae Ai che dieu 9h arte bits Ma 100 mW! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 


Typical Performance Curves 


Spectral Response of OP530 Coupling Characteristics 
vs. GaAlAs and GaAs of OP160SL and OP530 


TTA 
ZTE 
ea 
ania 
| LAS NaN 


0 900 1000 1100 0 0.2 0.4 0.6 0.8 1.0 
\ — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — inches 
Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 
DC ~ 0.1%, PW =~ 100 ys 


Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm 


100 











80 


60 





40 





RELATIVE OUTPUT CURRENT 


20 


RELATIVE RESPONSE OR EMISSION — % 
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Type OP530 





Electrical Characteristics (1, = 25°C unless otherwise noted) 


[Symbol [Parameter | Min. | _ Max. | Unite Test Conditions 
Tow [Ursa tomo bren ——SS* S| WOES, p= DOD mee 
—Toeo [Caesar Gren |e TO = 
[Vanceo | GolestorEiterBeodown Vakoge———SSSSSSC*i SY 10 

50 | = a 

[Woasari | GolenorEniter Swain Votoge «did a c= 26 mA, Fe = O50 

















Typical Performance Curves 








































Collector Dark Current Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 
1,000 50 . 
. fe one aia eae ees 
& 100 « d= 875 nm = 40 a f 
w E PULSE WIDTH = 100 ys 
s DUTY CYCLE = 0.1% se 
= 10 z MEASURED 25 ys INTO = ” 
[oa 
a : 2 pe el 
: : 7 ie 2a 
So = Spe [este ede Ie IL 
: is carr, ee eo la 
-_ FEE EEE 
0 8625 50 75 100 125 150 -60 -30 0 30 60 90 120 150 0 05 10 18 20 25 30 35 40 45 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ea — IRRADIANCE ~ mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 



















adjusted until Ic = 0.8 mA. ial 


1,000 . 
2 | Semen 
| Eo =0 Vee = 5 V 
eo |! 

& 100 “Vee =10 Vt - 1.0 

2 CE S ™e 

tat Pea} 

fa ag a 4 

= 10 aw 

= 5 
fo per V 
2 10 oS os Light source is a pulsed ouT 
7 ba 0.5 gallium arsenide LED with a RL 
a uu rise time of less than 
S 0.1 = 0.4 500 ns. LED output is 

| = 

ro x 

ua oS 
£L 2 


anvanene 
Ce TN, 


0 25 50 75 100 125 150 40 30 20 10 O 10 20 33 40 
Ta — AMBIENT TEMPERATURE — °C 6 — ANGULAR DISPLACEMENT — Deg. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Photodarlington 
Types OP538F, OP538FC, OP538FB, OP538FA 


065 (1.85) 50 (12.7) 130 (3.30) 
‘055 (1.40) MIN 120 (3.05) LIGHT SENSITIVE 
AREA 
COLLECTOR | 
| a 090 (2.28) 
070 (1.78) 


-165 (4.19) 100 (2.54) 
NOM 


155 (3.94) i 
OPTICAL 
CENTER LINE 
EMITTER 
025 (0.84. 5a yoy “126 168) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 









015 (0.38) 


Features Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 

© Flat lensed for wide acceptance angle Callactor-Eniitter Voltage 2.2002 tsrocaiewrd Sone ie veaerdonmr are eae eee ee Aes 15.0 V 

e Can be mounted on 0.100” (2.54 mm) Emitter- Collector VOGg0: S00 cit aactanee dente ntenaecnadee en eenailed isa ediael ages 6.0 V 
hole centers Storage and Operating Temperature Range ............ 0... cece eee ee -40°C to + 100°C 

© Low cost plastic package Lead Soldering Temperature (1/16 inch {1.6 mm] from case for 5 sec. with soldering iron!” ......... 240°C 

© Mechanically matched to the OP168F and POWGr DISSIDGTION: (62:0) werent nad auareeod ene nemty iad nacho e ms arqnlle te 100 mw?! 
OP268F infrared emitting diodes Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 


vee (2) Derate linearly 1.33 mW/°C above 26°C. 
9 ce cy . ; = (3) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 
e series consists of NPN silicon (4) Due to high gain of photodarlington, a load resistor should be used to avoid thermal runaways. 
photodarlingtons mounted in flat lensed, black 
plastic, end looking packages. The flat sensing Typical Performance Curves 
surface allows an acceptance half angle of 65° 
measured from the optical axis to the half power Photosensor Spectral Response Coupling Characteristics 
point. The black plastic package significantly vs. GaAlAs and GaAs of OP168F and OP538F 


reduces ambient light noise. These devices can be 1° 


mounted on 0.100” (2.54 mm) hole centers 
making them an ideal low cost alternative to 
hermetic pill discretes. 





NN 
vn Nad 
ea 
Janine 
CONS 


6 0 900 1000 1100 0 0.2 0.4 0.6 0.8 1.0 
d — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — inches 


Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 

DC = 0.1%, PW = 100 us 

Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C} LED GaAs — 930 + 15 nm 


80 


60 


40 





RELATIVE RESPONSE OR EMISSION — % 
I¢ — OUTPUT CURRENT — mA 
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Types OP538F, OP538FC, OP538FB, OP538FA 





Electrical Characteristics (T, = 25°C unless otherwise noted) 


| Symbol | Parameter Min. | Typ. Max.) Units | Test Conditions 


| On-State Collector Current OP538F mA | Vee = 5.0 V, Eg = 1.00 mWem2t3! 


| !cion) 
QPS3BFC Vee = 5.0 V, Eg = 1.00 mW/em2'3) 


OP538FB Vee = 5.0 V, Ep = 1.00 mW/cem2s3) 
} ICEO Collector Dark Current 


OP538FA Vee = 5.0 V, Ep = 1.00 mW/em2'3) 
ViBRICEQ | Collector-Emitter Breakdown Voltage 


ViBRIECO | Emitter-Collector Breakdown Voltage ; Fe ss | 
VCEISAT} Collector-Emitter Saturation Voltage ia 1.00 


Typical Performance Curves 



































ig = 100 pA, Ey = 0 


| ip = 0.50 mA, Eg = 1.00 mW? : 





—> 
ANT on ‘ 
oT 





Collector Dark Current Collector Current Collector Current 

























































































vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 

1,000 ; 100 oes 
L- 4 E- 
i E> = 0.1 mWicm? 
5 100 = \ = 875 nm < 
ou E | PULSE WIDTH = 100 ys 3 
= ku DUTY CYCLE = 0.1% ra 
=>. 40 = 10 [ MEASURED 25 us INTO - 
ce e PULSE ce 
(=) = raz 
= 1.0 ae cc 
: = 5 
: 0.1 SD temas cao a trae eevee ec S 

| 
oO (=) 
S 0.01 = ‘i 
0 . 
0 25 50 75 100 »=6125 = 150 280" 290: 49 30 60 90 120 150 0 05 10 15 20 25 30 35 40 4.5 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Eg — IRRADIANCE — mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
8 
Vec=5V 

: VAL =1V 

é FREQ. = 100 Hz = y 

| A= 1000 { by = t ms i i -5V 

w 6 FREQ. = 10 Hz = Nec 

= asans > i 

= [Pn tH Loy to ms =e i Se ae 

: ed Th i en So 

a | RL = 102d pe 60m 2 

a 

2 a V 

. ~ Light source is a pulsed OUT 

ee = gallium arsenide LED with a 

e 2 = rise time of less than RL 

> = 500 ns. LED output is 


adjusted until I¢ = 0.8 mA. —: 





90 60 30 0 30 60 99 
Ri — LOAD RESISTANCE — kQ 6 — ANGULAR DISPLACEMENT — Deg. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. = oe _ 
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NPN Silicon Phototransistors 
Types OP550, OP550SLD, OP550SLC, OP550SLB, OP550SLA 





Features 

@ Wide range of collector currents 
® Lensed for high sensitivity 

® Low cost plastic package 


Description 

The OP550 and OPS50SLD through SLA each 
consist of an NPN silicon phototransistor mounted 
in a lensed, clear plastic, side looking package. 
The lensing effect of the package allows an 
acceptance half angle of 28° measured from the 
optical axis to the half power point. This series is 
mechanically and spectrally matched to the 
OP140SL and OP240QSL series of infrared emitting 
diodes. 





Optoelectronics Division, 


TRW Electronic Components Group, 


.500 ang 7) 230 (6.84) 
"220 (6.59) 
es 


092 (2.34) 
.082 (2.08) 


100 (2.54) 
080 (2.03) 
067 (1.70) 
057 (1.45) 


oS A 54) 
.180 (4.57) 
170 (4.32) 


.031 (0.79) NOM 


025 (0.64) 045 (1.14) 
—————— $0 NOM 
.015 (0.38) ae 





DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Collactor-Emitter VOltG06 5.6 cccome od Seda ke oR a My eae toe ua hee Seeenialed padeessaretaey 30V 
EMM Gl-C ONGCLON VOMAGO sd pe tsiss oe, ceed dad ess tchcty Retna aes atincr de ateler sntbuntad w cael Grabaad seins 5.0 V 
Storage and Operating Temperature Range ............0 0.0 cece cece eee ~40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron) ......... 240°C 
POWEE DISSIDOUON .prcuateassrwn vg uweh dau ens ohdiaatedaescamenagud nate a ewae 100 mW?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 1.00 mW/°C above 26°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 

(5) To calculate typical collector dark current in wA, use the formula Ic¢g = 101.040 Ta - 34) where Ta is ambient temperature 
in °C. 


Typical Performance Curves 


Coupling Characteristics 
of OP140SL and OP550 


pf | Ip = 20 mA 
tn L 


Photosensor Spectral Response 
vs. GaAlAs and GaAs 


“A 
CA CZTINEE 
SIN 
PEN 
ANN 


600 1000 1100 0 0.2 0.4 0.6 0.8 1.0 
a aa ee — af ore DISTANCE BETWEEN LENS TIPS — Inches 


Test Conditions (LED): Ta = Ty = 25°C, tf = 100 mA, 

DC = 0.1%, PW = 100 ys 

Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm 


100 





_ 80 





60 






RELATIVE OUTPUT CURRENT 


20 


RELATIVE RESPONSE OR EMISSION ~ % 
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Types OP550, OP550SLD, OP550SLC, OP550SLB, OP550SLA 





Electrical Characteristics (T, = 25°C unless otherwise noted) 





On-State Collector Current 





Icon} 








Collector-Emitter Saturation Voltage 


Typical Performance Curves 


Normalized Collector Current 
vs. Angular Displacement 


Paes eee 
i po fit 


TEST CONDITIONS: 
= 875 nm 


NORMALIZED COLLECTOR CURRENT 
ian] 
aon 


0.2 


Vce=5 V 
LENS TO LENS 





0 
~45 -35 -25 -168 -5 05 168 25 35 45 
@ — ANGULAR DISPLACEMENT — Deg. 


Rise and Fall Time 
vs. Load Resistance 











240 . es 

4 200 Lt 
e: LED - 0P290C @ d - 875 nm Ea 
= 160 {Vat iS VOLTAGE ACROSS Ry aan 
Ser aie 
z | | 
t = ae 
er else 
oni ae 
7~ACLLELP Per 


0 2 4 6 8 10 
Ry — LOAD RESISTANCE ~ kQ 


[ Symbol_| _______Parameter_————~——_+| Min.| Typ. [Max] Units | 







A 
[Aga | Rave Ip Crnges wih Temperate ————SSSC~SCSC«idtTO YY 
OA CC 


Coliector-Emitter Breakdown Voltage 


| ViBRICEO a V 
| Miprieco | tmitter-Collector Breakdown Voltage = | BO || | Vf e=100mA 
| Veeisari® pf 040} 





IcjoN) — ON-STATE COLLECTOR CURRENT — mA 


NORMALIZED OUTPUT 





Veg = 5.0 V, Eg = 20 mWicm2"4 
Vee = 5.0 V, Ey = 20 mWicm24! 
Vee = 5.0 V, Ey = 20 mWicm2t4 

Veg = 6.0 V, Eg = 20 mW/cm?"4) 
Veg = 5.0 V, Eg = 20 mWieme!4! 
Veg = 5.0 V, Ep = 1.00 mWiem2, \ = 875 nm 












OP550 
OPS550SLD 
OPS50SLC 
OP550SLB 
OP5S0SLA 









mA 

14.6 mA 

19.0 mA 

28 mA 
m 


ee ae 
IE 


El Ic = 250 wA, Ep = 20 mWicm2t4) | 


Normalized Collector Current vs. 
Collector to Emitter Voltage 


On-State Collector Current 
vs. Irradiance 


TEST CONDITIONS: Ta = 25°C, 
Ep = 1 mWicm? per step, \ = 875 nm 


(A} GaAlAs 
{B) GaAs 
(C} Tungsten 2870°K 


B: VCE(SAT) at fixed Ic, 
decreases as optical 
input increases 


i¢ — NORMALIZED COLLECTOR CURRENT 





0.25 0.5 
Vce — COLLECTOR TO EMITTER — Volts 


0.001 0.01 0.1 1 10 100 
Eg — IRRADIANCE — mWicm? 


Normalized Output 
vs. Frequency 


Switching Time 
Test Circuit 











10 pee CIRCUIT 1 CIRCUIT 2 
\NX CKT 2 - Rp = 10K IF Voc = 5 V IF Vec-5V 
\ CKT 1 - Ry = 1K 
0.5 — ZN\ Vout 
CKT 1 - RL = 10K 
1002 Ri 1009 
0 Boies Bas CB hoe = Light source is pulsed LED with t, and t¢ < 500 ns. 


1 10 100 1,000 10,000 ip is adjusted for Vgyt = 1 Volt. 


FREQUENCY — KHz 
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Photologic™ Plastic Sensors 
Types OPL550, OPL550-0C, OPL551, OPL551-0C, SLB, SLA 


.033(.838) 500112 70) .230(5.84) 
sais 026(.660) MIN. | .22015.59) 092(2.34) 
‘06011. 082(2. 
0601.52) 080(2.03) a 082(2.08) 
: ao 78) t 
4 180(4.57) 
— {0 


:* Sor 08) ¥_¢-——\ .170(4.32) 
.140(3.56) 


.025(0.64) 


015(0.38) 
2 f 
Vec 


030(0.76) 0451.14) .051(1.30) 


NOM RADIUS Degas 
160.41) _, | [vO™ dda 025(0.64) 045(1.14) 


.014(0.36) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 





Features | Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


e Four output options Supply Voltage, VCC (not to exceed 3 seconds) ......... 00... cece cette tenes +10.0 V 
e High noise immunity Storage Temperatura Range ..... 2.6... ccc eee eee e een een ens -40°C to+ 100°C 
© Direct TTL/LSTTL interface Operating Temperature Range... 2.0... ccc nents -40°C to+85°C 
© Low cost plastic side looking package Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C!) 
@ Mechanically and spectrally matched to POWER OISSIPQUOl sco hry og Aecrcass ore aare ante Ve nea daesced tale oh ene Leal eeaeBila 85 mw! 
OP140SL and OP240SL series LEDs Duration of Output Short to VCC or Ground (OPL550, OPL551) ... 2. ee, 1.00 sec. 
@ Data rates to 250 K-baud Duration of Output Short to VCC (OPL550-OC, OPL551-0C)... ee. 1.00 sec. 
Voltage at Output Lead (OPL550-0C, OPL551-0C)... 0. eee 35 V 
Description Low Level Output Current... 00.0 e ete eee seen eens 16.0 mA 
The OPL550, OPL550-0C, OPL551, and OPL551-0C = High Level Output Current (OPL550, OPL551)........000 0 eee 1.00 mA 
contain a monolithic integrated circuit which Irradiance ........ Catacdid ek Blah i ecth hea ee leas hawk be Wiehe tds ard a ben ecaa tenn gdhins 25 mW/cm? 
incorporates a photodiode, a linear amplifier and a Notes: 
Schmitt trigger on a single silicon chip. The (1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 


devices feature TTLV/LSTTL compatible logic level (2) Derate linearly 4.25 mW/°C above 80°C. 


output which can drive up to 8 TTL loads without sehematies 
cea bitin nee ese ce OPLS5O (Totem-Pole Output) Butter OPL551 (Totem-Pole Output! Inverter 
and fall times of 25 nsec. The Schmitt trigger's 
hysteresis characteristics provide high immunity to 
noise on input and Vcc. The Photologic™ chip is 
encapsulated in a molded plastic package which 
has an integral lens for enhanced optical coupling. 
These devices are mechanically and spectrally 
matched to the OP140SL and OP240SL infrared 
emitting diodes. 
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Types OPL550, OPL550-0C, OPL551, OPLS551-0C, SLB, SLA 





Electrical Characteristics (—40°C to +85°C unless otherwise noted) 


Symbol | ____—_Paramoter | Min. | Typ. | Max. | Units | Test Conditions 
vec 


Peak-to-Peak VCC Ripple Necessary 20 V Vcc = 5.0 Voc 
to Cause False Triggering of Output f=DC to 50 MHz 


Positive-Going Threshold Irradiance 
2.4 
1.40 




























mWiem2 | V¢¢ = 5.0 V 
mW/cm2} Vcc = 5.0 V 





OPL550, OPL550-0C, OPL551, OPL551-0C 
OPL550SLA, OPL550-OCSLA, OPL551SLA, OPL551-OCSLA 
OPL550SLB, OPL550-OCSLB, OPL551SLB, OPL551-OCSLB 


EeT(+}/EeT(-} | Hysteresis Ratio 


Supply Current 


OPL550 (Buffer, Totem-Pole) 






25 
.20 
.65 









i 













Low Level Output Voltage mrF 0.40 Vcc =4.5 V, loL=12.8 mA, Ee=0 
los Vet =5.5 V, Ee=3.0 mW/cm2, Output = GND 


pts Short Circuit Output Current -§5 ~ 100 


OPL550-O0C (Buffer, Open-Collector) | 
High Level Output Current Vec=4.5 V, VOH=30 V, Ee = 3.0 mWiem2 
OL Veo=45 V, I9L=128 mA, Eo=0 


Low Level Output Voltage 
Vec=45 V, IOH= ~800 uA, Ee=0 | 
Low Level Output Voltage = 25 

los 





























OPL551 (Inverter, Totem-Pole) 
jam |v Vec=4.5 V, lol = 12.8 mA, Ee=3.0 mWicm2 
cs Short Circuit Output Current -20 Vec=5.5 V, Ee=0, Output = GND 


OPL551-0€ (Inverter, Open-Collector) | | 
High Level Output Current — vec = 4.5 V, VoH=30 V, Ee=0 
. | | om fv Voc=45 V, lol = 12.8 mA, Ee=3.0 mWicm? 


OPL550, OPL551 


tr, tf Qutput Rise Time, Output Fall Time 
Voc =5.0 V, Ta=25°C, Ee=0 or 3.0 mWiem2 
f= 10.0 kHz, D.C. =50%, RL =8 TTL Loads 
tPLH,tPHL | Propagation Delay, Low-High, High-Low 


OPL550-0C, OPL551-0C 


tr, tf Output Rise Time, Output Fall Time 
Vet =5.0 V, TA= 25°C, Ee =0 or 3.0 mW/cm2 








f= 10.0 kHz, D.C. =50%, RL = 3600 





| tPLH,tPHL | Propagation Delay, Low-High, High-Low 


Note: (1) Irradiance measurements are made with j= 935 nm, through an aperture .020 = .060, centered on the lens, parallel to the leads, and flush +.005 to the lens surface. 
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Types OPL550, OPL550-0C, OPL551, OPL551-0C, SLB, SLA 





Typical Performance Curves 
OPL550, OPL551 


Output Voltage vs. Short Circuit Output Current vs. 
Ambient Temperature Ambient Temperature 
60 
= Voc = 5.50 V 
e Output Voitage= 0 V 


Light Source: 3mWicm2 GaAs (935 nm) 
50 -f--—$ . -4 4———+ 











40 





Output Current: Low, 12.8 mA; 
High, -800 pA 

Light Source for Vgy: 3 mWicm2 
GaAs (935 nm) 





30 


Voi. Von - OUTPUT VOLTAGE - V 
Ing ~ SHORT CIRCUIT OUTPUT CURRENT 





























20 
-65 -35 -15 5 25 45 65 85 106 125 -55 -35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE - °C Ty ~ AMBIENT TEMPERATURE - °C 


OPL550-0C, OPL551-0C 

















Output Current (High) vs Rise Time and Fall time vs 
Ambient Temperature Ambient Temperature 
1.1 
1.0 Vec= 5V 
Output Load: 360 ohm pullup resistor 
< 09 Light Source: 3 mWicm2 GaAs (935 nm) 
§ 
_ 0.8 = 
= 
= 07 2 
po) o 
- 0.6 = 
& E 
305 = 
t 
Ss 0.4 = 
7 Veo = 4.50 V = 
oe Von =30V 
Output Unloaded 
0.2 Light Source: 3 mWicm? GaAs (935 nm} 
0.1 
-§55 ~—35 —-15 5 25 45 65 85 105 125 —~§§ -—36 —15 § am 4 65 85 106 126 
Tq - AMBIENT TEMPERATURE - °C | Ta - AMBIENT TEMPERATURE - °C 
OPL550, OPL550-0C OPL551, OPL551-0C 
Normalized Supply Current vs Normalized Supply Current vs 
Ambient Temperature Ambient Temperature 
1.4 1.2 





0.4 


Vcc = 5.50 V 

Output Unloaded 

0.2 + Light Source for Ipcy: 3 mWicm? 
GaAs, \= 935 nm 

Normalized to Ty = 25°C 


Output Unloaded 

0.4 Light Source for I¢cy: 3 mWicm? 
GaAs, \= 935 nm 

Normalized to Ty = 25°C 


lect Icy - NORMALIZED SUPPLY CURRENT 
te 

lece: ‘cH - NORMALIZED SUPPLY CURRENT 
eo 
a 





0 0 
~55 -35 -15 5 25 45 65 85 105 125 65 -% -15 65 2% 46 G 8 106 125 


Ty - AMBIENT TEMPERATURE - °C Ty — AMBIENT TEMPERATURE - °C 
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Types OPL550, OPL550-0C, OPL551, OPL551-0C, SLB, SLA 





Normalized Threshold irradiance vs 


- Ambient Temperature 


Voc = 5.0 V 
Light Source is 
GaAs, \=935 nm 


Esti. Eetui - NORMALIZED THRESHOLD tRRADIANCE 


0 mate 
-55 -35 -15 5 25 45 65 &5 
Ta - AMBIENT TEMPERATURE - °C 


Propagation Time vs 
Ambient Temperature 


Veco =5V 

Output Load: 8 TTL equivalent circuit 
Pulse Frequency: 10 kHz 

Pulse Amplitude: 3 mWicm? 

3 Duty Cycle: 50% 


tpLH. tpy_ - PROPAGATION TIME - ys 
N 


-55 -35 -15 5 25 45 65 85 10 
Ty - AMBIENT TEMPERATURE - °C 








Angular Displacement from 
Package Mechanical Axis 


100 IOS 





75 




















25 





NORMALIZED PHOTOSENSITIVITY - % 





Based on |) vs. Angular Displacement 
readings from 5 photodiode-bonded 
samples. 


105 125 -40 -30 -—20 —10 0 10 20 38630 40 


ANGULAR RESPONSE (Typ) - 0° 


Rise Time and Fall time vs 
Ambient Temperature 


Voc =5 V 
Output Load: 8 TTL equivalent circuit 
Light Source: 3 mWicm2 GaAs, 935 nm 





ty, t¢ - SWITCHING TIME - ns 





0 ; 
125 -§5 -35 -15 5 25 45 65 85 105 125 
Ta - AMBIENT TEMPERATURE — °C 


Switching Test Curve for Inverters 








INPUT ar 
Ie(IN) Ip =9 
tPLH tPHL 
sh a a aaa decanted ees ae V 
1 90% “OH 
QUTPUT un a 
V i ee 
: — VoL 


tf 
LED: f= 10 kHz, D.C. = 50% 


Switching Test Curve for Buffers 








INPUT 
Ie(IN) lp=0 
tPLH 
eee Vou 
ati ee ce ae Lay 
Oo AGN oa i, 90% 


LED: f= 10 kHz, 0.C.= 50% he 
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NPN Silicon Photodarlington 
Types OP560, OP560C, OP560B, OP560A 





Features 

® Lensed for high sensitivity 

@ High current gain 

@ Low cost plastic package 

@ Mechanically and spectrally matched to the 
OP140SL and OP240SL series of infrared 
emitting diodes 


Description 

The OP560 series consists of NPN silicon 
photodarlingtons mounted in lensed, clear plastic, 
side looking packages. The lensing effect allows 
an acceptance half angle of 28° measured from 
the optical axis to the half power point. 
Photodarlington devices are normally used in 
applications where light signal levels are low and 
more current gain is needed than is possible with 
phototransistors. 


100 (2.54) .600 ae 7) _.230 (5.84) | 
080 (2.03) “220 (5.59) 
EMITTER 


100 (2.54) 
NOM 


092 (2.34) 
082 (2.08) 


180 (4.57) 
170 (4.32) 


031 A 79) NOM 


RADIUS 
COLLECTOR 055 (1.40) 


025 (0.64) on No 045 (1.14) 
015 (0.38) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Collector Emitter VOtage. 32.2 one Gara cu's cheweer AY RA Re Beaed te debate oe ee ee Meee e 15.0V 
EMInerCOlRCtOr VOAUG fete nls be eke ah aei la See ail Ct eta atem, alata Ae soe Cop kianik ght Oe 5.0 V 
Storage and Operating Temperature Range ..............00 0.000 cee eee eee eee -40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron}... 2.2... 240°C 
ROWE OSSOSHON: achsis. oe tral Sele tclatnacuchatuddae ders oa aiduges nada klewk Sate setae 100 mW?! 
Notes: 


{1} RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 
{5} Due to high gain of photodarlington, a load resistor should be used to avoid thermal runaways. 


Typical Performance Curves 


Photosensor Spectral Response 
vs. GaAlAs and GaAs 


Coupling Characteristics 
of OP140SL and OP560 


RELATIVE RESPONSE OR EMISSION — % 
RELATIVE OUTPUT CURRENT 





600 700 800 900 1000 1100 0 0.2 0.4 0.6 0.8 1.0 
»\ — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — inches 


Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 

DC = 0.1%, PW = 100 us 

Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs ~ 875 + 20 nm, (C) LED GaAs — 930 + 15 nm 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OP560, OP560C, OP560B, OP560A 















OP560B 
OP560A 






Electrical Characteristics (T, = 25°C unless otherwise noted] 
[Symbol | ________Parameter_———=S~S~( Min. Typ. [Max] Units | ‘Test Conditions ——s 
Iciony'3"" | On-State Collector Current 0 | 0.50 mA | Veg = 2.0 V, Ep = 1.00 mWicm2"4! 
40 mA | Vcg = 2.0 V, Eg = 1.00 mWicm?24 
12.0 36 mA | Veg = 2.0 V, Ep = 1.00 mWicm?2"4! 
24 mA | Veg = 2.0 V, Ep = 1.00 mWicm2i4! 
eco | Calentor Dak Cures SSC~wSCSCdSCC*dS | | eR SCSCSC~* 
[Vipajceo _| ColeciorEmiter Breakdown Vokage —=SS~— TTC) Cd ADS 
[Wianieco | EniverColeciorBreekiown Votage _——=~=SCSCS~*d:«C V[ie=WA 0 
Collector-Emitter Saturation Voltage ett of _ 





Typical Performance Curves 


Collector Dark Current Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 




























50 
: ee oan a 
: dag Cee 
z i cae 7A 
Pasueevane 
: ; ge lay 
: : eee seme e 
3 : 2 oe ee ae 
i i Pe 
: a ae ei 
cs i a a 
0 25 50 75 100 «125 ~=—Ss«150 -60 -30 0 30 60 90 120 150 0 £05 10 15 20 25 30 35 40 45 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C E, — IRRADIANCE — mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
; 
e ae = Veo = 5V 
1 [P1008 (pwetms ~, 
2 [m-1 {oye toms, = 
= FREQ. = 2 Hz T7 = 
pws oo 
2 : = Light source is a pulsed Your 
7] a gallium arsenide LED with a RE 
= ree rise time of less than 
| = 500 ns. LEO output is au 
= 2 = adjusted until Ip = 0.8 mA. = 
= Ss 
0 





-45 -35 -25-15 -505 15 25 35 45 
RL — LOAD RESISTANCE — kQ @ — ANGULAR DISPLACEMENT — Deg. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.’ 
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NPN Plastic Silicon Phototransistors 
Types OP593C, OP593B, OP593A, OP598C, OP598B, OP598A 





OP593 OP598 


Features 

e Low cost plastic replacement for TO-18 

© Superior optical consistency 

© Mechanically and spectrally matched to 
0P293/0P298 LEDs 

e Three collector current ranges 

e Designer characterized and specified 


Description 

The OP593/0P598 series consist of an NPN 
silicon phototransistor mounted in a lensed plastic 
TO-18 outline package. The plastic housing offers 
lower cost, more consistent optical qualities than 
its hermetic counterpart, and response 
characteristics that make it a close spectral and 
mechanical match to the 0P293/0P298 series. 


The OP593 series have a lensed outline with a 
broad reception angle of 130° between the half 
power points. 


The OP598 series have a lensed outline providing 
an included angle between half power points of 
25”, 





.230 (5.84) 


.225 (5.72) 
0.03 (0.76 pachachaetth ced 
210 (5.33) i | eT 215 (5.46) 
.025 (0.64) 
“015 (0.3) 92 NOM 


COLLECTOR 





-190 (4.83) .100 (2.54) 

178 (4.52) NOM 
y EMITTER 0.020 (0.51) NOM 
RADIUS 


> (EMITTER 
| rc INDICATOR] 


nee 
OP598 iri 


060 (1.52) 
NOM RADIUS COLLECTOR 


NOTE: DIMENSIONS NOT SHOWN ON OP598 
ARE COMMON WITH OP593. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
EMITTER 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


CollectorEmitter VOlade=2 vic esresiss outs neti e lean seed diagk eae tae bee katos genes 30V 
EMOh- Lo OCIOl VO (AGE Scan) ots ah ie wecie SG RUG nt OE EGG ae hee oe een say eae keine 9.0V 
Continuous: Collector: Currents nc. ceca sexe ss ertaomna indi ous at wa eal eun ek ee 50 mA 
Storage Temperature Range .... 2.20... -49 to +100 
Operating: TemieratUre: Hangers 3 2 carats wie seat tinlatne tially Ren becaioud ie -40°C to +100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)........ 240°C" 
POWORDISSIDOON?.2.4-c.co tons tue din Bead aehdan edopnakwardon ante oteke sees es 250 mW! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when wave soldering. 

(2) Derate linearly 3.33 mW/°C. 

(3) Junctio:: temperature maintained at 25°C. 

(4) Voge = 5V. Light source is an unfiltered GaAlAs emitting diode operating at peak emission wavelength of 875 nm and Eg(apy) 
of 1.5 mW/cm2 average within a .250” dia. aperture. 

(5) This dimension is held to within +0.005” on the flange edge and may vary up to +0.020” in the area of the leads. 


Normalized Collector Current 
vs. Ambient Temperature 


| Test Conditions: 

| E, = 1 mW/cem2 

| Veg = 5 Volts 

| Light source is 
unfiltered 
tungsten @ 
CT = 2870°K 


I¢ — RELATIVE COLLECTOR CURRENT 





Ta — AMBIENT TEMPERATURE ~ °C 


menu a a nD ET TIP SS RD PT EE RAE EER NE I OTT EE SE NEE EY TE EE ETE TE OTN 
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Types OP593C, OP593B, OP593A, OP598C, OP598B, OP5S98A 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 







































ICION) 





On-State Collector Current OP593C | 1.00 mA | See Notes (3), (4) 
OP593B | 2.0 4.0 | mA | See Notes (3), (4) 
3.0 mA 
2.5 mA 
OP598B | 5.0 10.0 | mA | See Notes (3), (4) 
OP598A | 7.5 See Notes {3), (4) 
se 


Syme [Parameter [Wi [Typ Ma. [Units Test Condition 
OP593A See Notes (3), (4) 
OP598C See Notes (3), (4) 
mA 
IcEO Collector Dark Current | | Vee = 10.0 V, Ep =0 
|} Viariceo | Collector-Emitter Breakdown Voltage Vi jle=1W pA sss 


ViBRieco | Emitter-Collector Breakdown Voltage Lae Ip = 100 pA 
VCEISAT) | Collector-Emitter Saturation Voltage | ft | 0.40 Ic = 0.40 mA, Ep = 5.0 mW/cm? 3014 








Typical Performance Curves 


On-State Collector Current vs. Irradiance 


OP598 

(A) GaAlAs 

(B) GaAs 

(D) Tungsten 2870°K 
OP593 

(C) GaAlAs 

(D) GaAs 

(E) Tungsten 2870°K 


Ic(an) — ON-STATE COLLECTOR CURRENT — mA 





E, — IRRADIANCE — mW/cm2 


AS TA eR ETT I IY I ESTES RE NT ET I TE A ENE TELE ITE LTT TT ITE LLORES NEEDED NEALE DS LTE LR AEE 
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Types OP593C, OP593B, OP593A, OP598C, OP598B, OP598A 





Typical Performance Curves 


Collector Dark Current vs. 
Ambient Temperature 


100 


IceEg — COLLECTOR DARK CURRENT — A 


Ta — AMBIENT TEMPERATURE — °C 


Collector Current vs. 
Collector to Emitter Voltage 


Test Conditions: 


Ta = 25°C A: Offset Region (~ 30 mV) 
E,= 1 mW/em2 B: VcE(SAT) at fixed Ic, 

eq per step decreases as optical 
ri Ap = 860 nm input increases 

Ke 

2 

ee 

oc 

ra 

= 

i=) 

ec 

=) 

~ 

i~] 

tt) 

! 

well 

° 

o 

= 

Vee — COLLECTOR TO EMITTER — Volts 
Normalized Output 
vs. NT 
1.6 

= 

= 

a. 

-_ 

= 

° 

a 

tad 

N 

a 

< 

= 

ce 

° 

2 


Hie 


FREQUENCY — KHz 


Optoelectronics Division, 











10,000 


RELATIVE COLLECTOR CURRENT — % 


tr, tf — RISE AND FALL TIME — us 


TRW Electronic Components Group, 1207 Tappan Circle, 


Relative Collector Current 
vs. Angular Displacement 


MN 
TA 
ACNE 
Peet te 


100. 






Test Conditions: 
LED emission 
aperture — .060” 
Lens to lens distance 
from 0.5” to 10” 
(No appreciable 
change) 
Vce=5V 
























40 





N 
LE 
Er 
i 
cL 
ia 
TT 
IZ 


i ANGULAR iar oneiee Ps 


Rise and Fall Time vs. 
Load Resistance 


=| 
PP 
ere 
a 
aT 


Ry — LOAD RESISTANCE — K{2 


250 





Test Conditions: 
Ta = 25°C 


200 





150 





100 





50 






Switching Time 
Test Circuit 


CIRCUIT 1 CIRCUIT 2 


Vcc =5V Vec =5V 


IF 
— 
~Zy_ | 0Ps93/0P598 
r 
1002 








“2, | 0P593/0P598 


VouT 


Vout 
10082 


Test Conditions: 
Light source is pulsed LED with ty and t¢ < 500 ns. 
IF is adjusted for Vgyyz = 1 Volt. 


Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


Types OP593C, OP593B, OP593A, OP598C, OP598B, OP598A 





Typical Performance Curves 


Spectral Response of OP593/DP598 vs. Tungsten 


” 
- 
~_ >» ] 
of : || | iN 

: oa LN 
W, 

—_—es ee Unfiltered Tungsten @ CT = 2870°K 

meee §=6Phototransistor Relative Response 
0 700 800 9 


400 500 60 00 1000 1100 
A— WAVELENGTH — Nanometers 














Tungsten: 
Peak | 
CT Wavelength OQutput 

2870°K 920 nm 100% 
2400°K = 1225 nm 90% 
2000°K = =616008 nm 80% 
1600°K 1900 nm 710% 

XSTR: 850 + 30 nm — Ay 


80 









40 


RELATIVE RESPONSE OF OUTPUT 





Spectral Response of OP593/0P598 vs. GaAlAs and GaAs 


Test Conditions (LED): Va \ 
Tp = Ty = 25°C 
Ig = 100 mA, DC = 0.1%, \ 
PW = 100 xs 1 \] ' 
“Sarat, | | tet [tt IKE 
(A) XSTR: 850 + 30 nm \ 
(B) LED GaAlAs: 875+ 20 nm ff ™ | 


“Tl Mrs Tl N 


400 500 600 700 800 900 1000 1100 


RELATIVE RESPONSE OF EMISSION — % 





A— WAVELENGTH — Nanometers 


Coupling Characteristics of O0P293/0P593 and OP298/0P598 

















Test Conditions: 
OP293/0P298 — If = 100 mA OC 
OP593/0P598 — Veg =5V, RL =1KLQ2 

Ta = 25°C 

Shaded area represents normal production spread 






COUPLING 
0P298/0P598 





RELATIVE OUTPUT COLLECTOR CURRENT ~— % 


K ee 
a ee Vin 


LENS TIP SEPARATION — Inches 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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TRW Electronic Components Group 


Product Bulletin 5131 
January 1985 


ih 





NPN Silicon Phototransistors 
Types OP600-0P604, OP640-0P644 





Features 

© Miniature hermetically sealed package 
@ Wide range of collector currents 

@ |deal for direct mounting in PC boards!” 


Description 

The OP600 through OPG04 and OP640 through 
OP644 each consist of an NPN silicon 
phototransistor mounted in a miniature glass 
lensed, hermetically sealed, “Pill” package. The 
lensing effect allows an acceptance half angle of 
18° measured from the optical axis to the half 
power point. Except for breakdown voltages and 
leakage the OP600 series and OP640 series are 
identical. They are also mechanically and spectrally 
matched to the 0P123 and OP223 series of 
infrared emitting diodes. 


Optoelectronics Division, 





TRW Electronic Components Group, 


.025 (0.64) 
115 (2.92) 


.102 (2.59) 


- 


024 (0.61) 
: = 016 (0.41) 
| 


.069 (1.75) 
.062 (1.57) 


092 (2.34) 


062 (1.57) 084 (2.13) 


.059 (1.50) 


.010 (0.25) 


COLLECTOR 
.005 (0.13) 


CONTACT 
EMITTER 
CONTACT 
-089 (2.26) 
-080 (2.03) 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Collector-Emitter Voltage — OPBO0-OP604 0... cece ees 50 V 

OPO4U-UPGA 12. cute alco d neces wets ena ane ee eee 25V 
Emitter-Collector Voltage — OPG00-OP604 20... cnc cence ees 7.0V 

OPGAO-UPGAT ace tuelat netet navtheaeas aie anew aban hile da pee 5.0 V 
Storage: Temperature Range acces coin ctaueasn veel ma phe banteaeaee ae ete tuas - 65°C to + 150°C 
Operating Temperatiiré Range ..ci sca caeeuascdidassectde Mee ta ceded geek eeasey -65°C to +125°C 
Soldering Temperature (for 5 seconds with soldering iron}!?).. 2... eee 240°C 
POWer-UISSIDOUEN x.cae-s ccedea te holier ean oa we pate ee pare ners ema tie tenses 50 mW"! 
Notes: 


(1) Refer to Application Bulletin 111 which discusses proper techniques for soldering Pill type devices to PC boards. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(3} Derate linearly 0.5 mW/°C above 25°C. 

(4) Junction temperature maintained at 25°C. 

(5) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 


Typical Performance Curves 


Coupling Characteristics 
of OP123 and oP600 


Photosensor Spectral Response 
vs. GaAlAs and GaAs 


(NMI 


100 




















" 80 i 80 ae ae 

E Alt ee ee 
oa OYCCCCoeee 
S PINT RR RZRERSES 
2 2 x 
= 40 ail N w 40 

. < 

Ps anmidl CU eevee 

z 


| LAAN 


600 1000 1100 0 0.2 0.4 0.6 0.8 1.0 
h- wicca. _ “ici DISTANCE BETWEEEN LENS TIPS — Inches 
Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 
OC = 0.1%, PW = 100 ps 


Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930+ 15 nm 


1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OP600-0P604, OP640-0P644 





Electrical Characteristics (T, = 25°C unless otherwise noted] 


| Symbol | Parameter 


cron} 


















in|: [Max Unis [Test Conditions 


Veg = 5.0 V, Ex = 20 mW/em2!o 
Vee = 9.0 V, Eg = 20 mW/cmé!) 
Voge = 9.0 V, Eg = 20 mW/cm2's! 
Vee = 9.0 V, Ey = 20 mW/cm?'5! 


OP604-0P644 Veg = 5.0 V, Eg = 20 mW/cm2'5) 
a = 10.0 V, Ey =0 


ICEQ Collector Dark Current OP600-0P604 - 
OP640-0P644 BEES Veg = 10.0 V, Eg =0 
1 Vipriceo | Collector-Emitter Breakdown Voltage OP600-OP604 | 450 7 Ic = 100 pA 
ae OP640-0P644 Peers lc = 100 pA 
1 VipRieco | Emitter-Collector Breakdown Voltage OP600-OP604 a et lp = 100 pA 
5.0 V 


OP640-0P644 le = 100 pA 
Fe ae BL 
t 


Ic = 0.40 mA, Eg = 20 mW/cm?'5) 
tf 


OP600-0P640 
OP601-0P641 
OP602-0P642 
OP603-0P643 


On-State Collector Current 




































































Collector-Emitter Saturation Voltage 
Rise Time 
Fall Time 







Vec = 6.0 V, Ic = 0.80 mA 
RL = 1.00 kX, See Test Circuit 





Typical Performance Curves 








Collector Dark Current Normalized Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 
7 
Vee = 5 V 

< te Eo = 1 mWicm? i | 

{ re { LED = OP290C @ ) = 875 am : 6 [LIGHT SOURCE IS UNFILTERED 
ey a PW = 100 ys, dic. = 0.1% < TUNGSTEN AT 2870°K 

ry 2S MEASURED 25 ys INTO PULSE. lg 

s S NGRMALIZED AT Ta = 25°C Ss 

o hod 

x & aan 

< Pa) = 

So o 

[oad a = 

= wu 3 

2 = & 

re 2 = 

S = S 2 

| = | 

Q I L 

2 2 1 








0 
0 2 40 60 80 100 120 140 -50 -25 0 26 50 78 100 125 0 4 8 12 16 20. 24 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Eg — IRRADIANCE — mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 











4 is if = 100 mA 
| = Vce=5V 
w LED = OP290C @ d = 875 nm s LENS TO LENS if 
oO ” —_—— 
= Vat IS VOLTAGE ACROSS Ry a DISTANCE = 6 —OVee-5V 
a a 
z g 
E : “ 
< a3 
ra a 
= pt 
= S Light source is a pulsed Rp = 1 kQ 


gallium arsenide LED with a 
rise time of Jess than 





500 ns. LED output is 
adjusted until Ir = 0.8 mA. 





40 30 20 10 O 10 20 30 40 
Ry — LOAD RESISTANCE — kQ 6 — ANGULAR DISPLACEMENT ~ Deg. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5136 
January 1985 | 








NPN Silicon Phototransistors 
Types OP800, OP801, OP802, OP803, OP804, OP805 





Features 

@ Lensed for high sensitivity 

® Wide range of collector currents 
@ 10-18 hermetically sealed package 


Description 

The OP800 through OP805 each consist of an 
NPN silicon phototransistor mounted in a lensed, 
hermetically sealed, TO-18 package. TO-18 
packages offer high power dissipation, and 
superior hostile environment operation. The lensing 
effect allows an acceptance half angle of 10° 
measured from the optical axis to the half power 
point. The base lead is bonded to enable 
conventional transistor biasing. This series is 
mechanically and spectrally matched to the OP130 
and OP231 series of infrared emitting diodes. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


068 (1.73) 
.045 (1.14) 


202 (6.13) 
.187 (4.75) 


030 (0.76) 
MAX ie 


COLLECTOR 


(CASE) 
019 (0.48) pia 


ma) 100 (2.54) 
BASE DIA NOM 


_-187 (4.75) 
.179 (4.55) 


.230 (5.84) 
.209 ie Sen, eee 31} 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


.048 (1.22) 


. 028 (0.71) 


.046 (1.17) 


036 (0.91), 
aa, 500 (12.7) 
MIN 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted] 


Collector Base V diag 8 ae ic ent iem sans eardniiy eacetatsexvars Awd eadianhed anieMnare de daa sess 30 V 
ColleGtor-Emitien VOMA0Es kaunt cecus needa crete eens taketh obegdae be teaciueweds 30 V 
EMCEE BASE: VOIGUE > ax who atin Suis cece ncaa dene nes Shwe nee Sera ed Sau ndu amy 5.0 V 
EMItLer GONBCTON, V ONGC Oa oyne herd oxntenatcrsdsvatiemn ratte ae be Saeed Aad OLDAetaa eee 5.0 V 
Storage Temperature Range... 0.0... cece cee nent e nee ees -65°C to +150°C 
Operating Temperature Range .... 6.2.0. ccc cence nee - 65°C to + 125°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron!” ......... 240°C 
POWOl DISSINALION der rcr0' cornea, cant arnt oetoy to ee dot oh Sean ea tater Rosse tmaratddtes 250 mW?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
{2} Derate linearly 2.5 mW/°C above 25°C. 
(3) Junction temperature maintained at 25°C. 


_ {4} Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 


Typical Performance Curves 


Spectral Response of OP800-0P805 
vs. GaAlAs and GaAs 


Coupling Characteristics 
of OP130 and OP800 






jog tn\ 
PU NN 
| LAA NS 


600 1000 1100 0 0.2 0.4 0.6 0.8 1.0 
ea diate ~ itaaess DISTANCE BETWEEN LENS TIPS — Inches 


Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 

DC = 0.1%, PW = 100 ps 

Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm 


hn Mit 


He 
CCE 
i a a i a a 
CA 


RELATIVE RESPONSE OR EMISSION — % 
RELATIVE OUTPUT CURRENT 
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Types OP800, OP801, OP802, OP803, OP804, OP805 





Electrical Characteristics (T, = 25°C unless otherwise noted) 


[Symbol | ____—__—_—‘Paramoter__———~—=S=SS——«( Min. Typ. [Max] Units] Test Conditions —~* 


Icion)'?! On-State Collector Current mA | Vcg = 5.0 V, Ep = 5.0 mW/cm2s4) 


Vee = 9.0 V, Ep = 5.0 mW/cm2t4) 
Veg = 5.0 V, Eq = 5.0 mWiem2u 
Vce = 5.0 V, Ep = 5.0 mWicm2'4 
Vee = 5.0 V, Eo = 5.0 mWicm24 
Cullector-Emitter Breakdown Voltage 


Vee = 5.0 V, Eo = 5.0 mWicm2t4! 
tr Rise Time 
tf Fall Time 


|_| 100 Vcr = 10.0 V, Ee =0 
Typical Performance Curves 























VTE 100 pk 








Collector Dark Current Normalized Collector Current Collector Current 


vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 
2.0 . 





Vce=5V 








= = eae 6 [LIGHT SOURCE IS UNFILTERED 
re LED = OP290C @ d ~ 875 r 
= = PW = 100 ys, ee <= | TUNGSTEN AT 2870% 
= @ |-5 F MEASURED 25 ys INTO PULSE. Is 
Es © NORMALIZED AT Ta ~ 25°C = 
raz} 5 re} 
= ar} ra 4 
< a Fa] 
Oo 1) 1.0 c 
S & = 3 
2 = a 
uw <— = 
: z - 
S 0.5 , 
I L 
a 3 1 
a a 
0 0 
0 20 40 60 80 100 120 140 -50 -25 0 25 50 75 100 125 0 4 8 12 16 20 24 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C E,. — IRRADIANCE — mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
Vcc =5 V Ip ——> 
Vat =1V Veo =5 V 
4 FREQUENCY = 100 Hz = 
PULSE WIDTH = 1 ms w cE 
w LED - OP290C = LENS TO LENS * 
= d = 875 nm ce DISTANCE = 6” 
a e 
= 3 Vout 
a 5 Light source is a pulsed RL = 1000 
= = gallium arsenide LEO with a 
iy w rise time of less than 
rr 2 500 ns. LED output is 
y = adjusted until Ip = 0.8 mA. 
Pow =] 
. = 





0 2,000 6,000 10,000 
Ry — LOAD RESISTANCE — Ohms @ — ANGULAR DISPLACEMENT — Deg. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
© TRW Inc. 1985, 1982. TRW is the name and mark of TRW Inc. Printed in U.S.A. 


79 


Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5138 
January 1985 


4 aAXNvy 





NPN Silicon Phototransistors 
Types OP800W, OP801W, OP802W 





Features 

@ Flat lensed for wide acceptance angle 
e Three collector current ranges 

e 70-18 hermetically sealed package 


Description 

The OP800W, OP801W, and OP802W each 
consist of an NPN silicon phototransistor mounted 
in a flat lensed, hermetically sealed TO-18 
package. T0-18 packages offer high power 
dissipation and superior hostile environment 
operation. The flat lens allows an acceptance half 
angle of 40° measured from the optical axis to 
the half power point. The base lead is bonded to 
enable conventional transistor biasing. This series 
is mechanically and spectrally matched to the 
OP130W and OP231W series of infrared emitting 
diodes. 





.202 (5.13) 
.187 (4.75) COLLECTOR 


030 (0 76) 019 (0.48) pi, 
=A 016 (0.41) 


yt BASE 


.187 (4.75) .048 (1.22) 
179 (4.55) | .028 (0.71) 


(CASE) 


100 (2.54) 
DIA NOM 


230 (5.84) 
209 (5.31) jer 
046 (1.17) 


500 (12.7) 
GLASS FLUSH aes MIN 


TO +.010 (0.25) 
EMITTER 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Tq = 25°C unless otherwise noted] 


ColecrOr Emitter VOIA0G esis init estate men au euay bse pee dt cat ee nee arwetmanatea dt eee 30 V 
EMIGOlUG IBCIOT VOILE Gait s:c tine ete dts bP achba waere tenth alas Somh ena edhe taroitns 5.0 V 
Storage Temperature Range... 6... cece nee enter ene - 65°C to + 150°C 
Operating Temperature Range ...... 2.0.0... cece ccc eee ete eee ees ~ 65°C to +125°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)!" ......... 240°C 
POWEL UISSIOATIO crs int qurctsriey Sey ao ua kangiron Dats OS ou eaten satehaw sie aLate a neae 250 mW?! 
Notes: 


(1} RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 2.5 mW/°C above 25°C. 

{3} Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 


Typical Performance Curves 


Coupling Characteristics 
of OP130W and OP800W 


Photosensor Spectral Response 
vs. GaAlAs and GaAs 


| NAT 
PR Fi pt 
(Se.0\e 
aeiai\e 
L LAAN 


600 800 1000 1100 0 0.1 0.2 0.3 0.4 0.5 
i WAVELENGTH — ans DISTANCE BETWEEN LENS TIPS — Inches 


Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 

DC = 0.1%, PW = 100 us 

Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930+ 15 nm 


100 












80 


60 


40 


NORMALIZED COLLECTOR CURRENT 


20 


RELATIVE RESPONSE OR EMISSION — % 
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Types OPS00W, OP801W, OP802W 





Electrical Characteristics (Tj = 25°C unless otherwise noted] 


| Symbol | Parameter | Min | Typ. |Max.| Units | Test Conditions 


Icion)’ | On-State Collector Current OPB0OW | 0.30 Veg = 5.0 V, Eg = 5.0 mWicem24 
OP801W ; 0.50 
OPB02W | 2.5 


Vee = 5.0 V, Eg = 5.0 mWicm24 
Vce = 5.0 V, Ep = 5.0 mWicm2"4) 
OS 
| Vipriceo | Collector-Emitter Breakdown Voltage | BO ||| ic 0A 
[Viarieco | EniverColecor Breakdown Votoge————~«dC SO | | V |e-0yASCSC~™Y 
ian EL 
BH 













VcE(SAT)® | Collector-Emitter Saturation Voltage Ic = 0.40 mA, Ep = 5.0 mWicm24! 
lr Rise Time ps | Vcc = 5.0 V, ic = 0.80 mA 
tf Fall Time ps | Ry = 1000, See Test Circuit | 


Typical Performance Curves 


















Collector Dark Current Normalized Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 
100 7 
VceE = 5 V 
< ts Ep = 1 mWicm? i 
i oa ra LED = OP290C @ d= 875 nm Pa 
5 = PW = 100 ys, dic. = 0.1% 3 
ae . MEASURED 25 ys INTO PULSE. Is 
5 S NORMALIZED AT Ta = 25°C = 
<1 Ec = 4 
S 6 a 
= cc 
oS 2 So 3 
5 0.1 N o 
a z = 
wad 
8 = 82 
{ z 
. 0.01 S 
L L£ 
0 
0 20 40 60 80 100 120 140 -§0 -25 0 25 50 75 100 125 0 4 8 12 16 2 24 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ee — IRRADIANCE — mWicm’ 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
Veco =5V 
Vat = 1V 
4 FREQUENCY = 100 Hz ) 
PULSE WIDTH = 1 ms a pees 
w LED = OP290C 5 Voc - 5 V 
<= d= 875 nm io 
he So 
: : >» 
= = | 
=] Pac) 
= a Vout 
; s d= 875 am galium arsenide LED with a 
s S ip = 100 mA rise time of less than al. 
= = Vee <5 V 500 ns. LED output is 
LENS TO LENS adjusted until i¢ = 0.8 mA. 
DISTANCE = 6” 
0 ©=—- 2,000 6,000 10,000 45 30 1 oO 15 30 45 
RL ~ LOAD RESISTANCE — Ohms 6 — ANGULAR DISPLACEMENT — Deg. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Photologic’ Hermetic Sensors 
Types OPL800, OPL800-0C, OPL801, OPL801-0C 





068 (1.73) .202 (5.13) 
.045 (1.14) .187 (4.75) GND 


(3) 
030 (0.76) 019 10.48) py, 
MAX ~ 016 (0.41) 


Vcc 
(2) 


100 (2.54) 
DIA NOM 


.187 (4.75) 


jxme 
179 (4.55) fess: 


.230 (5.84) 


.209 (5.31) = 
FF ea 


ail .500 (12.7) 
MIN 


048 (1.22) 


. 028 (0.71) 


046 (1.17) 
‘\ 036 (0.91) 


> 





OUTPUT 
(1) 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 





Features Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


© Four output options Supply Voltage, Vcc (not to exceed 3 seconds) .......0....0. 00.0 e ec eee ees +10.0V 
© High noise immunity Storage | eMperatire HANOG sacs ved cithe: aera wa tay onto te oe ame iarncewqoats pan O aore ~6§5°C to + 150°C 
© Direct TTL/LSTTL interface Operating Temperature Range ........ 00. ccc cee ence e nee ees ~55°C to +110°C 
e 70-18 hermetic package Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. w/soldering iron) ........... 240°C" 
© Mechanically and spectrally matched to the POWVET FISSION teak caste esses as eerste ren ets Batantae Sow Sh Secbyocascen eda baw de Sea ators oad ee ae a,c 85 mW?! 
OP130 and 0P231 Series LEDs Duration of Output Short to Vcc or Ground — OPL800, OPL801...........0.0.0.000000 0, 1.00 sec. 
e Data rates to 250 Kbaud Duration of Output Short to Ve¢ — OPL800-0C, OPL801-0C...... ee, 1.00 sec. 
Voltage at Output Lead — OPL800-0C, OPL801-0C 00... eee. 35 V 
Description Notes: 
The OPLB8OO, OPL800-0C, OPL801, and (1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 


(2) Derate linearly 2.0 mW/°C above 25°C. 


OPL801-0C each incorporate a photodiode, a linear ant mipasutamente.ave-trede: Witt KecGOe i 


amplifier, and a Schmitt trigger on a single silicon 
chip. The devices feature TTL/LSTTL compatible 
logic level output which can drive up to 8 TTL 
loads without additional interface circuitry. Also OPL800 (Totem-Pole Output) Buffer OPL801 (Totem-Pole Output) Inverter 
featured are medium speed data rates to 250 
Kbaud with typical rise and fall times of 25 nsec. 
The Schmitt trigger’s hysteresis characteristics 
provide high immunity to noise on input and Ver. 
The Photologic™ chip is mounted on a standard 
T0-18 header which is hermetically sealed in a 
lensed metal can. These devices are mechanically 
and spectrally matched to GaAs and GaAlAs 
infrared emitting diodes. 


Schematics 





OPL801-O€C (Open Collector Output) Inverter 


© Vcc 
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Types OPL800, OPL800-0C, OPL801, OPL801-0C 





Electrical Characteristics (-40°C to +70°C unless otherwise noted) 


Symbol | _—=—S—~=«arametor «| Min, | Typ. [Max 
Gperaing Spay Voge ae Ve 


Peak-to-Peak Vcc Ripple Necessary 00 V Vec = 5.0 VOC 
to Cause False Triggering of Output f =DC to 50 MHz 


EeT( +] Positive-Going Threshold Irradiance 


[aa voo= 50 
[—Feni-| [Negative Gong Tres iradance «| «dO |_| mo 
Hysteresis Ratio | | 2.0 a 
Supply Current le, al 
24 





































eal 


















ae 
OPL800 (Buffer, Totem-Pole) 
LER 
Tow tevel Oust Vokage ——————SCSCSC~S~S~sSSCdCSCidi Vot=4BV, 1, =128 mA, f= 0 
BOL [120] mk [Vor = 8:2 Ve ty =2.0 mien’, Oui = ENE 
OPL800-0C (Buffer, Open Collector) 





High Level Output Current Ff} 100 | WA | Vee = 4.8 V, Von = 30 V, Ee = 2.0 mW/cme : 
Low Level Output Voltage | | F040} VV | Ve = 4.8 V, Io, = 12.8 mA, Eo = 0 


OPL80O1 (Inverter, Totem-Pole] 









High Level Output Voltage (24) | | Vv [Vee =4.8-V, Igy = -800 pA, Ep = 0 
Low Level Output Voltage Mme a Veo = 4.8 V, Igy = 12.8 mA, Ey = 2.0 mW/cm? 





[log [Shore Creut Outpt Curent SSSC~ R120] mA [gg = 6.2 V, fy =O, Ov ~ GND 
OPL801-OC (Inverter, Open Collector) 

[lo [High Lovel Oupur ure ———SSSCS~S~SSSC*dSCSCd WOO SCSCSC~*S 
| Vor [Low Level Output Voltage to TV [Vee = 4.8 Vs Ig = 12.8 mA, Ep = 2.0 mor? 
OPL800, OPL801 

| tr, tf | Output Rise Time, Output Fal Time | SS 70 || Vp = 5.0 V, Ta = 26°C, Ee = 0 or 1.00 mWicm? 
| tPLH. ‘PHL | Propagation Delay, Low-High, Highlow | S| 8.0 | ws] f= 10.0 kHz, DC - 60%, Ry = 8 TTL Loads 
OPL800-0C, OPL801-0C 

Ft | Output Rise Tine, Output al Time ———————SS—Sd «did; (S| ef Vop = 80, Ta 260, fp =O ov 100 mW 
| tPLH tPHL [Propagation Delay, Low-High, Highlow | S| 8 | ws | f= 10.0 kHz, DC = 50%, AL = 360.0 
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Types OPL800, OPL800-0C, OPL801, OPL801-0C 


Typical Performance Curves 


ioH — OUTPUT CURRENT — yA VoL. VoH — OUTPUT VOLTAGE ~ V 


IccL. [ccH — NORMALIZED SUPPLY CURRENT 


Optoelectronics Division, 


Output Voltage vs. 
Ambient Temperature 





Vcc = 4.75 V 

Output Current: Low, 12.8 mA; 
High, —800 uA 

Light Source for Voy: 1 mW/cm2 
GaAs (935 nm) 





~55 -35 -15 5 25 45 65 85 105 125 
- Ty — AMBIENT TEMPERATURE — °C 


Output Current (High) vs. 
Ambient — 


VoOH = 30 V 
0.2 Output Unloaded 
, Light Source: 1 mW/cm2 GaAs (935 nm) 





0.1 
-§5 -35 -75 5 25 45 65 85 105 125 


Ty — AMBIENT TEMPERATURE — °C 


OPL800, OPL800-0C 
Normalized Supply Current vs. 
| Ambient Temperature 





Output Unloaded 

0.4 Light Source for IccH: 1 mW/cm2 
GaAs, \ = 935 nm 
Normalized to Ta = 25°C 





0 
-55 -35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE — °C 


TRW Electronic Components Group, 1207 Tappan Circle, 


OPL800, OPL801 


OPL800-0C, OPL801-0C 
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los — SHORT CIRCUIT OUTPUT CURRENT — mA 


ty, te — SWITCHING TIME — ns 


Icct. CCH — NORMALIZED SUPPLY CURRENT 





Short Circuit Output Current vs. 
Ambient Temperature 


Vcc =5.2 V 
Output Voltage = 0 V 
Light Source: 1 mW/cm2 GaAs (935 nm) 














-55 -35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE — °C 


Rise Time and Fall Time vs. 
Ambient Temperature 


Vcc =5V 
Output Load: 360 ohm pullup resistor 
Light Source: 1 mW/cm2 GaAs (935 nm) 








-55 ~35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE — °C 


OPL801, OPL801-0C 
Normalized Supply Current vs. 
Ambient Temperature 








Output Unloaded 

0.2 Light Source for I¢cL: 1 mW/cm2 
GaAs, \ = 935 nm 
Normalized to Ta = 25°C 





0 
-55 -35 -15 5 25 45 65 85 105 125 


Ta — AMBIENT TEMPERATURE — °C 
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Types OPL800, OPL800-0C, OPL801, OPL801-0C 





Typical Performance Curves 


Normalized Threshold Irradiance vs. Angular Displacement from 


Ambient Temperature ; Package Mechanical Axis 
100 


Vcc =5V 
Light Source is 
GaAs, A = 935 nm 


Based on IL vs. 
Angular Displace- 
ment readings 
from 5 photo- 

1S diode-bonded 
samples. 





50 





25 


NORMALIZED PHOTOSENSITIVITY — % 








EeTLH. EeTHL — NORMALIZED THRESHOLD IRRADIANCE 





0 
-55 -35 -—15 5 25 45 65 85 105 125 20 15 10 5 8) 5 10 15 20 
Ta — AMBIENT TEMPERATURE — °C ANGULAR RESPONSE (Typ) — 0° 
Propagation Time vs. Rise Time and Fall Time vs. 
Ambient Temperature Ambient Temperature 


Vec =5V 
Output Load: 8 TTL equivalent circuit 
Pulse Frequency: 10 kHz 


Vec =5V 
Output Load: 8 TTL equivalent circuit 




















































2 Light Source: 1 mW/cm2 GaAs 
7 Pulse Amplitude: 1 mW/em2 fee aint) 
uJ Duty Cycle: 50% 3 
= c 
fag | 
Ww 
S 2 
= 
Q 2 
= 3 
tf = 
i = 
| a 
= | 
= . 
£ c 
+ ~ 
«J 
a 
S 
-§5 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE — °C T, — AMBIENT TEMPERATURE — °C 
Trigger Irradiance vs. Switching Test Curve for Inverters 
Ambient Temperature AE 2 - : 
50% 
IF (IN) ip =0 
Light Source: GaAs (935 nm) 
ai tPLH =e tPHL 
E 
= NE 10% 4+ -——— ————— —|— 50% VOH 
= OUTPUT of 14V 
| Vo % | —- — — — — — 
- VOL 
2 tf 
¢ LEO: f= 10 kHz, B.C. = 50% 
< 
i Switching Test Curve for Buffers 
INPUT 
4 = 50% 
= i 
ke F (IN) ip =0 
Ud 
z tPLH > tPHL 
re 0% —-—-— — % VOH 
= OUTPUT SF —~ — —~- —— 14V 
v 
e 10% $+ —-— — — — — — Yo 
: VOL 
-§5 -35 -15 5 25 45 65 85 105 125 é _| = ae 


Ta — AMBIENT TEMPERATURE — °C LED: f=10 kHz, D.C. = 50% 
TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Photodarlington 


Type OP830 





Features 

e Lensed for high sensitivity 

® High current gain 

e T0-18 hermetically sealed package 


Description 

The OP830 consists of an NPN silicon 
photodarlington mounted in a lensed, hermetically 
sealed, TO-18 package. The lensing effect allows 
an acceptance half angle of 10° measured from 
the optical axis to the half power point. 
Photodarlington devices are normally used in 
applications where light signal levels are low and 
more current gain is needed than is possible with 
phototransistors. The OP830 is mechanically and 
spectrally matched to the OP130 and OP231 
series of infrared emitting diodes. 


Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


068 (1.73) 
.045 (1.14) 


.202 (5.13) 
.187 (4.75) 


030 (0.76) 
MAX *| 


COLLECTOR 
(CASE) 


.019 (0.48) 

———— A 

016 (0.41) 100 (2.54) 
ve DIA NOM 


_-187 (4.75) | 
“179 (4.55) | 


.230 (5.84) 
.209 = ea 31) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


048 (1.22) 


: 028 (0.71) 


046 (1.17) 
> 
“ 


aaa 036 (0.91) 
500 (12.7) 
ore MIN 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


GollectoE Mitten Volta0Ge sc ncincwrn tu ten al etaateretacete sens ee eaue had etait 15.0 V 
Emitter Culectar VOIAde 25. ccrunt iene aenterc ietenatunueneta ie et dinemseanhinedtacaos 5.0V 
Storage Temperature RANGE sauce: Se dwlan sey dcae Gia wovgeetinwy aden sie 2a ~65°C to + 150°C 
Operating Temperature Range 26.0% cre rnccoenres easement ieee care uedeaieees -55°C to + 125°C 
Lead Soldering Temperature (1/16 inch i. 6 mm] from case for 5 sec. with soldering iron)! ......... 240°C 
Power DISSIPATION: <tstmamenadetec actus took tausneeed oorebhdis he Gn iohunn Rel taw aes 50 mW?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 2.0 mW/°C above 25°C. 

(3) Junction temperature maintained at 26°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 


Typical Performance Curves 


Spectral Response of OP830 
vs. GaAlAs and GaAs 


Coupling Characteristics 
of OP130 and OP830 







1.0 
if 0.8 nt 
: e R ede edeeiasediea 
: te 
: = | | 
: eee), 
: : TT), aa 
F nie is 
Z ay ate eee eee 
pM ea Steele 
600 700 800 900 1000 1100 0 0.2 0.4 0.6 0.8 -1.0 


 — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS ~— Inches 


Test Conditions (LED): Ta = Ty = 25°C, ip = 100 mA, 

DC = 0.1%, PW = 100 us 

Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm 
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Type OP830 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


[Symbol [Parameter Win. Tym [Mx [Units [Tost Conditions 
Teo | OrSiate Coecortorere ———SSCS~RO TP mA OO 
eo [atc Ue nee Woe = 100 
ee ee ee 
FVianieco | Err Cotector Breakdown Votage ————=—SC~i(CS] | (| _*die= 100 
oer [ Cerner Seria kgs 























Typical Performance Curves 


Collector Dark Current Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 


VcE<5V 





Ep = 0.1 mWicm? 

» = 875 nm 

PULSE WIDTH = 100 us 
DUTY CYCLE = 0.1% 
MEASURED 25 ys INTO 























Iceg — COLLECTOR DARK CURRENT — pA 
Ic — COLLECTOR CURRENT — mA 
Ic — COLLECTOR CURRENT — mA 




















0 25 50 75 100 125 150 -60 -30 0 30 60 90 120 150 0 05 10 15 20 25 30 95 40 45 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C E, — IRRADIANCE — mWicm’ 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
Ver -5V 
Vat =1V ie 
: Ry, = 1000 ie = 100 Hz iS le 
w= 1 ms e CE Veco = 5 V 
w eer es FREQ. = 10 Hz > LENS TO LENS 
iz L Pw = 10 ms & DISTANCE = 6” oe 
Z 5 al 
2 LED = OP290C 3 
ead = 875 nm Q 
z= Si v 
\ =a Light source is a pulsed OUT 
> = gallium arsenide LED with a R 
= =} tise time of less than L 


500 ns. LED output is 
adjusted until Ic - 0.8 mA. = 





Ry — LOAD RESISTANCE — kQ @ — ANGULAR DISPLACEMENT — Deg. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Photodarlington 


Type OP830W 


Features 

© Flat lensed for wide acceptance angle 
© High current gain 

@ 70-18 hermetically sealed package 


Description 

The OP830W consists of an NPN silicon 
photodarlington mounted in a flat lensed, 
hermetically sealed, TO-18 package. The flat lens 
allows an acceptance half angle of 40° measured 
from the optical axis to the half power point. 
Photodarlington devices are normally used in 
applications where light signal levels are low and 
more current gain is needed than is possible with 
phototransistors. The OP830W is mechanically and 
spectrally matched to the OP130W and OP231W 
series of infrared emitting diodes. 








.202 (5.13) 
.187 (4.75) COLLECTOR 


(CASE) 
030 (0.76) 019 (0.48) pip 
MAX “| (016 (0.41) errr 


NC. DIA NOM 


187 (4.75) 048 (1.22) 
179 (4.55) 028 (0.71) 
230 (5.84) 
209 (5.31) 
046 (1.17) 
036 (0.91) 





500 (12.7) 
GLASS FLUSH = MIN 
TO +.010 (0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 





Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


CollectorEmitter Voltage s.<u.25./ acer atuan clan eens ists tea tac we oomeemnswedaauuataead’ 15.0 V 
Emitter Gollector Voltage: ou iccirs. aie es ontoe terete SaaS 8 aurea tt eek case dee dnt ual echatanrle 5.0 V 
Storage Temperature Range........ 0... cece ccc eect e teen eee -65°C to + 150°C 
Operating Temperature Range .........0 00.00. cece cece nett eee nes ~ 56°C to +125°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron! ......... 240°C 
POWSFDISSIBATION: bien, Bladder ewe kesh sages es adeaeeoe vane ecaca vanes motes 50 mW! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 2.0 mW/°C above 25°C. 

(3} Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 


Typical Performance Curves 


Spectral Response of OP830W 
_ vs. GaAlAs and GaAs 


| ENN 


Coupling Characteristics 
of OP130W and OP830W 


100 











z i 
CCITTNFE|  E 
SRVPHMNE| 3 
i aen|\Gaeee 
E \ = 
z 20 F N \ 4 
LOIN 





600 700 800 900 1000 =: 1100 0 0.1 0.2 0.3 0.4 0.5 
 — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — inches 


Test Conditions (LED): Ta = Ty = 25°C, ip = 100 mA, 

OC = 0.1%, PW = 100 us 

Peak Wavelength ~ Ap: (A) XSTR — 850 + 30 nm, (B) LEO 
GaAlAs — 875 + 20 nm, (C) LED GaAs ~ 930 + 15 nm 
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Type OP830W 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


| Symbol | Parameter | Min.| Typ. |Max.| Units | Test Conditions 
STS CK 
eg [Cle Dak Cane ec 
| Viariceo | Collector-Emitter Breakdown Voltage | ||| i 0A 
Ten —| Ener alas rtm Voge 8g gk 
Collector-Emitter Saturation Voltage PP 1207 VY ip= 1.00 mA, Ep = 0.50 mWicem’ 













Typical Performance Curves 


Collector Dark Current Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 










a Vce=5 V : 

| Ee = 0.1 mWicm? TT TTT VI 

z Fr ASE win GHOO is = 40 6 

5 e DUTY CYCLE = 0.1% 

= = = 30 

= : ae ee 

: 5 7 ae Sa 
z : =e Oe a 4 ee 
: : cr Ue a 6 ee 


ERASE 





0 25 50 75 100 125 150 -60 -30 0 30 60 90 120 150 0 0.5 10 1.5 20 25 30 35 40 45 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ep — IRRADIANCE — mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
Veo = 5 V ] 
VaL = 1 V —. . 
FREQ. = 100 Hz 7 mcce SS 
Abe 100 alan 
FREQ. = 10 Hz “ae 


AL VK {oye 10 ms 


V 
Light source is a pulsed ouT 


gallium arsenide LED with a RL 
rise time of less than 

500 ns. LED output is 

adjusted until Ip = 0.8 mA. = 


tr, tf — RISE AND FALL TIME — ms 
NORMALIZED COLLECTOR CURRENT 


C 
LENS TO LENS 
DISTANCE = 6” 





45 30 15 0 15 30 45 
R_ — LOAD RESISTANCE — kQ 6 — ANGULAR DISPLACEMENT — Deg. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Phototransistors 
Types OP841, OP842, OP843, OP844, OP845 





Features 

e Collector currents are binned to minimums only 
@ Lensed for high sensitivity 

¢ 70-18 hermetically sealed package 


Description 

The OP841 through OP845 each consist of an 
NPN silicon phototransistor mounted in a lensed, 
hermetically sealed, TO-18 package. The lensing 
effect allows an acceptance half angle of 10° 
measured from the optical axis to the half power 
point. The base lead is bonded to enable 
conventional transistor biasing. Except for minor 
differences in collector current ranges and 
minimum range binning only, this series is 
identical to the OP800 series and is mechanically 
and spectrally matched to the OP130 and OP231 
series of infrared emitting diodes. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, 


.068 (1.73) 
045 (1.14) 


202 (5.13) 
187 (4.75) 


030 (0.76) 
MAX = 


COLLECTOR 
(CASE) 
019 (0.48) pig 


.016 (0.41) .100 (2.54) 
BASE DIA NOM 


048 (1.22) 


; 028 (0.71) 


.046 (1.17) 
S 
45° 


.187 (4.75) 
.179 (4.55) 


.230 (5.84) 
.209 (5.31) 


ro 


.036 (0.91) 
Ea 500 (12.7) 
MIN 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


CollbCtor- Base: VOlGd0 ecco Gaited Seg ea ae Wee aoe reas where te brate 30V 
Collactor- Emitter VOUd06 + s!2.c0 sel ctu cicaeatavndwagcuieta alepes ca rioee ame sere ys 30V 
EMItt@l D650 VONAGE Sb sa: ccenerua arated wierd datctckaidtats patie caaluteiay Soule ile. sare ee a 5.0 V 
Emitter COlsctOr VONG0G. cscoiw red ero voter aorneutaeumanten ee meta wouta wetness 5.0V 
Storage OM perature RaNGG dices: sexless hohe anew indenter etn ibaias -§5°C to + 160°C 
Operating Temperature Range ............. 0.0. cece cece eee eee een ees - 65°C to +125°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron” ......... 240°C 
POWS DISSIDAUON: vanncddeacawah Laakising sedate roueaemeees mneeuene Sata td ens 250 mW?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 2.56 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 


Typical Performance Curves 


Spectral Response of OP841-0P845 
vs. GaAlAs rT GaAs 


Coupling Characteristics 
of OP130 and OP840 
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d — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — Inches 


Test Conditions (LED): Ta - Ty = 25°C, Ip = 100 mA, 

OC = 0.1%, PW = 100 us 

Peak Wavelength - \p: {A} XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm 
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Types OP841, OP842, OP843, OP844, OP845 












Test Conditions 
Vee = 5.0 V, Ep = 5.0 mWieme4 
Veg = 5.0 V, Eg = 5.0 mWicm24) 


Electrical Characteristics (T, = 25°C unless otherwise noted) 
| Min. | Typ. |Max.| Units | 
Vee = 5.0 V, Ep = 5.0 mWicm2!4! 
VE = 6.0 V, Eo = 5.0 mW/cem24) 


| Symbol | Parameter 
Icion)* mA 
mA 
mA 
mA 
mA | Vee = 5.0 V, Eg = 5.0 mWiem2"4) 


[eee [Caer Dak weet SSS Sd ee 
[Vriceo | ColesorEniver Breakdown Vekage ———SSSCSC~sCT SYS i SSCS 
TWiygco | Enver Caesar breakdown Votage ———SCS~ ‘| | (| (pe 0A | 
[Voesari® | ColesarEnivar Sstraton Votoge ——————*d|——*Y (| Vp =O mk, 50 




















On-State Collector Current 









[ae] 








ty Rise Time 2.0 us | Vcc = 5.0 V, Ip = 0.80 mA 
tf Fall Time 2.4 


Ry = 1000, See Test Circuit 
Typical Performance Curves 







Collector Dark Current Normalized Collector Current Collector Current 


a vs. Ambient Temperature : vs. Ambient Temperature vs. Irradiance 
2. 






Vee <5 V 












3 = Ep = 1 mWicm? Vee ~ 5.0 V 
\ re LED = OP290C @ ) = 875 nm 6 FLIGHT SOURCE IS UNFILTERED 
5 10 = 15 PW = 100 us, dic. = 0.1% = TUNGSTEN AT 2870°K 
oe © 1° [MEASURED 25 ys INTO PULSE. ls 
5 S NORMALIZED AT Ta = 25°C ra i 
=z 2, lt Y : 
: : Ye = 
2 rx) 
a f=) 
By, eee ee. 
4 = = 
awd _ 
: Fc ttviEt tt to: 
i-Aini S 05 ; 
3 ie Oe 2 
° -Seckeeeee | 
0 0 
0 20 40 60 80 100 120 140 -50 -25 0 25: 50 75 100 125 0 4 8 12 16 20 24 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C Ee — IRRADIANCE — mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 
Veo =5V TEST CONDITIONS: 
VaL=1V d= 875 nm 
re FREQUENCY = 100 Hz = r= 100 mA | 
ns PULSE WIDTH = 1 ms = VcE-5V 
tas LED = OP290C r= LENS TO LENS lf —> 
= h=875 nm. - x DISTANCE = 6” Ver = 5 V 
Z = 
z e ‘a 
E 8 ' 
< 2 
2 = VouT 
I = Light source is a pulsed R, = 1000 
ze = 


gallium arsenide LED with a 
rise time of less than 
500 ns. LED output is 
adjusted until i¢ ~ 0.8 mA. 





0 2,000 6,000 10,000 45 30 15 0 1§ 30 45 
Ry — LOAD RESISTANCE — Ohms 6 — ANGULAR DISPLACEMENT — Deg. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Phototransistors 
Types OP841W, OP842W, OP843W, OP844W, OP845W 


202 (5.13) 
.187 (4.75) 


.030 (0.76) 019 (0.48) pi, 
MAX 7 016 (0.41) 


t BASE 


187 (4.75) 
.179 (4.55) 


COLLECTOR 
(CASE) 


.100 (2.54) 
DIA NOM 


048 (1.22) 
028 (0.71) 


230 (5.84) 
209 (5.31) ax 


.046 (1.17) 


eal -500 (12.7) 


GLASS FLUSH Min 


TO +.010 (0.25) 


sence: me metneatetaeee ratte 
nee - Se Ne nN Sa cE PRI ansn a Sena nd tr 
Eee 


. EMITTER 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 





Features Absolute Maximum Ratings (7, = 25°C unless otherwise noted) 
© Collector currents specified as minimums CONectOr Base VONAGE? icon ete ced emnenyl ed muda RSA nea tates Chee Gaus Be een a ue se 30V 
@ Flat lensed for wide acceptance angle Collector Erittep VOla GG en Seen, atice,auonentuediie ocuutade reseawiartleauneeor edt cera’ yeu tna eins 30 V 
e T0-18 hermetically sealed package EMGl<BOS8-V ONGGE..201 sts nucgue teed weather date Pate eeceasciya ety 24 ae eee ecard a omnia aes 6.0 V 
EMitter COMBGLOr VOlBOGS: iii c8 2 ids cree legate Pee wali ws eli tase eles tel lage ibaa 5.0 V 
Description GOntINGOUS CONRCION GUIANE xerurien inner N chnawe want an ean ee nantnanseuen dn tatiats 50 mA 
The OP841W through OPB45W each consist of an Storage Temperature Range........... 00.2 -65°C to + 150°C 
NPN silicon phototransistor mounted in a flat Operating Temperature Range ..... 2.0... cee eee tent e eens -65°C to +125°C 
lensed, hermetically sealed, T0-18 package. The Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)!” ......... 240°C 
flat lens allows an acceptance half angle of 40° POWer UISSIDGHION, 2. eho ieu cen natee ameter ta vere named anal eats whteaie taut wheal Mants 250 mW?! 


measured from the optical axis to the half power _——- Notes: 
point. The base lead is bonded to enable (1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 


sup rath | inearly 2.5 mW/° 25°C. 
conventional transistor biasing. Except for minor react Rea Oe 


(3) Junction temperature maintained at 25°C. 
differences in collector current ranges and (4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 
minimum range binning only, this series is 


identical to the OPBQOW series and is Typical Performance Curves 


mechanically and spectrally matched to the 
OP130W and OP231W series of infrared emitting 
diodes. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, 


RELATIVE RESPONSE OR EMISSION — % 


Spectral Response of0P841W-OP845W 
vs. GaAlAs and GaAs 


TTA 
CAT AEE 
ei\e 
anne 
TAINS 


600 1000 1100 
‘ - “gaan - ae 
Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 
DC = 0.1%, PW = 100 ys 


Peak Wavelength - \p: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm 


100 









80 





60 


40 





20 


NORMALIZED COLLECTOR CURRENT 
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Coupling Characteristics 


of OP130W and OP840W — 


ee ee 
See eee 





0.1 0.2 0.3 04 
DISTANCE BETWEEN LENS TIPS — Inches 


0.5 


Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


Types OP841W, OP842W, OP843W, OP844W, OP845W 
























[Symbol [Parameter nT [| Wat Test Conditions 
Vee = 5.0 V, Eo = 5.0 mWiem2 
Viprieco | Emitter- Collector Breakdown Voltage aba Ip = 100 pA 


Icionj?! =| On-State Collector Current OP841W i VCE = = V, Eg = 5.0 mWicm2"4) 
OP842W 
OP843W 
| OP844W | | |: 
OPB45W | 2. ze Veg = 5.0 V, Eg = 5.0 mW/cm2t4) 
[eek 
oe ee CT 


Vee = 5.0 V, Ep = 5.0 mW/cm24 
ceo Collector Dark Current pap en Bt Vee = 10.0 V, E, =0 
Fall Time 2. 0 Ri = 1000, See Test Circuit 


Electrical Characteristics (Tj ~ 25°C unless otherwise noted) 
Vee = 5.0 V, Ep = 5.0 mWicm24) 
ViBRICEO | Collector-Emitter Breakdown Voltage fT Vf Ie = 100 pA 
Typical Performance Curves 








Collector Dark Current Normalized Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 
7 
VceE <5 V 

3 és VcE = 5.0V 
, z ee erent @d-875 nm 6 [LIGHT SOURCE IS UNFILTERED 

ce 
tS ce PW = 100 ys, dic. = 0.1% r TUNGSTEN AT 2870°K 
Ps = MEASURED 25 ys INTO PULSE. 1 5: 
3 S NORMALIZED AT Ta = 25°C S 
= a ce 
e = s 4 
a Qo o 

— ce 
o 3 S 4 
3 pa a) 
E = 3 
ra) = S 2 
t = t 
o I £ 
cx) 2 1 











0 0 
0 20 40 60 80 100 120 140 -50 -25 0 75 100 125 o 4 8 12 16 20 24 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT Scieyeate = E, — IRRADIANCE —.mWicm? 
Rise and Fall Time Normalized Collector Current Switching Time 
vs. Load Resistance vs. Angular Displacement Test Circuit 

Vcc = - V 

Vat = 1 
m FREQUENCY = 100 Hz = ao 
i PULSE WIDTH = 1 ms c Veco = 5 V 
tal LED = OP290C 5 
= d = 875 nm oc 
z = * 
= = 
a o 
z aq VouT 
-_ N Light source is a pulsed Ri = 1000 
Fd = \ = 875 n gallium arsenide LED with a 
1 = ml rise time of fess than . 
= =] ip = 100 mA 500 ns. LED output is 
= Vce = 5 V adjusted until I¢ = 0.8 mA. 

LENS TO LENS 
DISTANCE = 6” 
0 2,000 6,000 10,000 45 30 15 oO 16 30 45 
RL — LOAD RESISTANCE — Ohms 6 — ANGULAR DISPLACEMENT — Deg. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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PN Junction Silicon Photodiode 


Type OP900 





Features 

© Miniature hermetically sealed package 
e Fast switching speed 

e |deal for direct mounting to PC boards 


Description 

The OP9Q0 consists of a PN junction silicon 
photodiode mounted in a miniature, glass lensed 
hermetically sealed “Pill” package. The lensing 
effect allows an acceptance half angle of 18° 
measured from the optical axis to the half power 
point. This device can also be used in a 
photovoltaic mode. 





035 (0.89) ppearupe 


025 (0.64) 
\e : 024 (0.61) 
.016 (0.41) 


092 (2.34). 
084 (2.13) 


115 (2.92) 
102 (2.59) 


062 (1.57) | 


062 (1.57) 


059 (1.50) 


CATHODE -005 (0.13) 


ANODE 
089 (2.26) 
080 (2.03) 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


REVERSE VONAIE nics aca aeatec cette aia heee eee ee we ein Eat meena ute oo colon ee: 100 V 
Storage. temperature RANGE ya'24 tices ensaeacsoncaaumengeuwe ese Gees - 65°C to + 150°C 
Gperating. Temperature: RANGE ccc en seg a enentons Miadtor et hatae ateine dale ~65°C to +125°C 
Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)” ............. 240°C 
POWONDISSIDALON: -cctasa kee ctis nt bce bhee nas ece taste Reta ciara ye eee RTs 50 mw?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 0.5 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 


Typical Performance Curves 


Spectral Response and Emission 
vs. Wavelength 


| TN 


Coupling Characteristics 
of OP123 and OP900 


—_ 
ao 
So 


100 


















i a - Ss ceeeeeeee 
A THE z tt 
60 {_N \ cdl 3 60 Pa tial tobe test nah ol 
CIAPSNE] | EAGER 
2 \} gh eee, 
CEETAING| = REGS 
a WW A 
: TT ANA ee Se ees 

; /J_/_ N i a 


600 700 800 900 1000 1100. 0 0.2 0.4 0.6 0.8 1.0 
dh — WAVELENGTH — Nanometers DISTANCE BETWEEEN LENS TIPS — Inches 


Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 

DC = 0.1%, PW = 100 us 

Peak Wavelength - Ap: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C} LED GaAs — 930 + 15 nm 


ee ee Ae ee a eee ee RE eae ee eee Se a ee eT ee ee 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Type OP900 





Electrical Characteristics (T, = 25°C unless otherwise noted) 





Dark Current 


a ¢ ——————————————— 


Typical Performance Curves 


Dark Current 
vs. Ambient Temperature 


100.0 


_ 


ip — DARK CURRENT — nA 
i, — NORMALIZED LIGHT CURRENT 





0 20 40 60 80 100 120 
Ta — AMBIENT TEMPERATURE — °C 


140 


Light Current 
vs. Irradiance 


VR = 50 V 
Ta = 25°C 
CT = 2870°C 


i, — LIGHT CURRENT — pA 





16 


0 4 8 
Ep — IRRADIANCE — mWicm? 


12 


pS vOB ON eae a CON ee ee 
et $$ Va = 10.0 V, Ee = 20 mW/ome 


ae Se eT 


Rise Time 100 
Fall Time 100 










Va = 10.0 V, Ep =0 
= 100 pA 
VR = 50 V, | = 8.0 pA 
Ry = 1.00 kQ, See Test Circuit 


a 












Total Capacitance 
vs. Reverse Voltage 


Normalized Light Current 
vs. Ambient Temperature 



















“CTT TTT 
a Gaia eee 
5 16 
ey coon ; TE 
R= < 
Be. | RHEE 
PULSE WIDTH = 100 ys S 
DUTY CYCLE = 0.1% = 8 
MEASURED 25 ys INTO PULSE S PEPE 
| 
< 
- Ler 
' Seentrranss 


-50 -25 0 
Ta — AMBIENT TEMPERATURE — °C 


25 50 75 100 125 20 100 


VR = ee nae - 4 


Switching Time 
Test Circuit 


I 
cy 7 
Light source is a pulsed Ry = 1 kO 
gallium arsenide LED. LED 
output is adjusted until 


I, = 8 pA. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optoelectronics Division, 
© TRW Inc. 1985, 1982. TRW is the name and mark of TRW Inc. 


TRW Electronic Components Group, 
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PIN Silicon Photodiodes 
Types OP913, OP913W 





Features 

© Large active area chip 

© Fast switching time 

© lensed for high sensitivity 

e 70-5 hermetically sealed package 


Description 

The OP913 and OP913W each consist of a PIN 
silicon photodiode mounted in a two leaded, 10-5 
hermetically sealed package. The lensing effect of 
the OP913 allows an acceptance angle of 10° 
measured from the optical axis to the half power 
point. The flat lens of the OP913W allows an 
acceptance half angle of 30°. The large active 
area chip makes very low level detection possible. 
Both devices can be used in the photovoltaic 
mode. 





.180(4.57) 
150(3.68) " CATHODE 
rar DIA NOM 
2005 08) DIA 


— 
.335(8.5 1) -045(1.14) 
.305(7.75) oe ae 74) 
if 


a 
GLASS FLUSH on 
T0+0.10(0.25) 


ee >> 
MIN 


0190.48) 
016(0.41} 


DIA NOM 
L— 


37019.40)| 
Seat le 
4 oS 


el son ok 
MIN 


Absolute Maximum Ratings (Ta= 25°C unless otherwise noted) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


FOVEISE VOMAQG ca nadernet tio haK eke Sleek ahve ch hie tater deen sew emas dane 32 V 
Storage Temperature Range... 6.0... cece ence ees - 65°C to + 150°C 
Operating Temperature Range... 2... cece eee = 56°C to +126°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)!" os. 240°C 
POWer PISSING OMtan deena saci sd dchs wdhtitaatcibdinnt so bad mantis tne shomielen tans: 150 mw'2! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 

{2) Derate linearly 1.5 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent infrared source. 

(5) At any particular wavelength, the flux responsivity, Re, is the ratio of the diode photocurrent to the radiant flux producing it. 
Re is related to quantum efficiency by: 


Ro=n enn an | 


Where nq is the quantum efficiency in electrons per photon and X is the wavelength in nanometers. Thus, at 900 nm, 0.6 A/W 
corresponds to a quantum efficiency of 83%. 
(6) NEP is the radiant flux, at a specified wavelength, required for unity signal to noise ratio normalized for bandwidth. 
NEP = NVAf where In//A fis the bandwidth 
Re normalized shot noise. 


NEP calculation is made using responsivity at peak sensitivity wavelength, with spot noise measurement at 1000 Hz in a noise 
bandwidth of 6 Hz. (A, f, Af} = (Ap, 1000 Hz, 6 Hz). 


Typical Performance Curves 
Relative Response vs Wavelength 


RELATIVE RESPONSE 





d ~ WAVELENGTH - pm 


‘RR RR 0A APN RI PST EN IAN EA SETS AI IS LSE TA ASAE TSE AES MSI NE PTE TTT LAELIA LT BLE EE ELA TIBET LEDERER EERE IEDR LRDE ELLE LEE LEAREL DELL LILLE LIED VOLE EAN SATAN 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


Types OP913, OP913W 





Electrical Characteristics (14 = 25°C unless otherwise noted) 























| Symbol | | Max. | Test Conditions 
OP913 on A VR=5.0 V, Ee=5.0 mW/cm2 |4) 
Reverse Light Current aP913W |_| 3 oh VR=5.0 V. Fe 50 mW/em? 
pees 0P913 400 mV Ee =5.0 mW/cm? |! 
OP913 120 A Eg = 5.0 mW/cm? ‘4 
ae Shuri Circuit Curreni OPa13W -_ : Ee =5.0 mW/cm? 4! 
| BR | Reverse Breakdown Voltage 


OP913 
OP913W 


OP913 50 ns 
ton, toff Turn-on Time, Turn-off Time oPgi3W . fee 7S 


CT Total Capacitance 










VR= 10.0 V, RL=1 KQ 
VR =10.0 V, RL=1 KQ 







Typical Performance Curves 


Total Capacitance Light Current Light Current 
vs Reverse Bias Voltage vs Irradiance vs Ambient Temperature 


Va=5V 
CT = 2870°K 


CHEE 
of ee eeee 


Ee=20 mWicm2 

\= 875 nm 

PULSE WIDTH = 100 ps 

DUTY CYCLE =0.1% 
MEASURED 25 ps INTO PULSE 


i, - LIGHT CURRENT - pA 


CT - TOTAL CAPACITANCE - pF 
i, — LIGHT CURRENT - mA 





yA 5 10 15 —té«<OO ~50 0 50 100 
VR - REVERSE VOLTAGE - V Ey - IRRADIANCE - mWicm2 Ta - AMBIENT TEMPERATURE - °C 


Dark Current 
vs Ambient Temperature 


Ip - DARK CURRENT - pA 





Ta - AMBIENT TEMPERATURE - °C 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Optically Coupled 
Isolators 
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Optically Coupled Isolators 





_ Optically coupled isolators, also called optocouplers, are used to isolate one electrical system from 
another in an electronic circuit. They allow direct circuit control with complete electrical isolation of 
input from output. These isolators are considered the best, most cost effective devices to eliminate 
associated differential ground, ground loop and EMI/RFI problems. 


An optically coupled isolator consists of an IRED (infrared emitting diode) connected to the input 
circuit, optically coupled to a silicon photosensor at the output circuit. Both IRED and photosensor 
are housed in a single package with a light-conducting medium between them. 


Optically coupled isolators are used in control and computer networks to isolate electrical “spikes” in 
one part of the circuit from transmission to another part. These isolators are especially useful in 
appliances and manually controlled electronic equipment to guard the operator against direct 
electrical contact with the line voltage. They can also serve as replacements for DC transformers or 
mechanical relays. With over twelve years of experience in the design and manufacture of optically 
coupled isolators, TRW is a market leader in high technology and specialty couplers. TRW led the 
industry by obtaining the first VDE approved IR optoisolator. The product line now contains several 
UL and VDE approved types, as well as types approved by BASEEFA (Great Britain) for operation in 
flammable atmospheres. 


The TRW product line is broad and can meet a wide variety of unique applications. The line consists of: 

¢ Standard couplers with phototransistor or photodarlington output, with current transfer 
ratios (CTR) as high as 500 percent, and with input current as low as 0.5 mA. 

© Specialty couplers available in several styles of hermetic packages, with isolation voltages up to 
50,000 VDC, with guaranteed CTRs up to 700 percent, and with input currents as low as 5 mA. 

© Triac Drivers with zero current and zero voltage switching modes, with guaranteed LED trigger 
currents as low as 5 mA, and with an isolation voltage of +2500 volts. 

© High technology couplers with TTLcompatible Photologic™ output, with isolation voltages up to 
15,000 VDC, and with the ultimate in speed—up to 5 MHz—available in single and dual channel 
versions. 


Standard Optically Coupled Isolators = TRW’s standard optocoupler line features the 6 pin P-DIP style case. These optocouplers are 
especially useful in applications requiring high voltage and noise isolation. Among such applications 
are computer and telephone interconnections, and level shifting and interfacing between logic 
families and low input current de receivers. When the application is networking among multiple 
hardware units, optically coupled isolators should be designed in for ground loop elimination and 
electrical protection. 


TRW standard optocouplers contain either a gallium arsenide (GaAs) or gallum aluminum arsenide 
(GaAlAs) IRED as input, and a silicon (Si) phototransistor sensor (NPN type) as output. The coupling 
medium between the IRED and sensor is a high dielectric silicone gel. The infrared light emitted from 
the IRED has a wavelength of 930 nm for the GaAs IRED and 875 for the GaAlAs IRED. Both are 
spectrally matched with the photosensor peak spectral response, centered at 850 nm, in order to 
assure optimum DC transfer characteristics. 


The key design parameters of an optically coupled isolator are the current transfer ratio (CTR), 
which is a measure of the output current for a given input current, and the isolation voltage, which 
is the amount of voltage that can be applied between input and output without causing arcing or 
breakdown. The CTR for TRW’s standard optocouplers range from 2 to 500 percent. The isolation 
voltages range as high as 4000 VDC. Specialty couplers and custom products have CTRs and 
isolation voltages that often exceed these ranges. 


Specialty Optocouplers TRW's leadership in optoisolator technology and manufacture began 12 years ago when engineers 
developed the company’s first infrared optoisolator using hermetic devices. Today, this product, the 
OPI120, remains one of the more popular of TRW's line of specialty couplers. 


The specialty coupler line offers a wide selection of case types and electrical variations. Isolation 
voltages range from 1000 VDC in hermetic TO-5 and TO-72 packages, to 50 KV DC, made possible 
by TRW’s development of an optical waveguide and custom package using hermetic discretes. Some 
of the line's most cost effective parts are the OPI1264A, B, and C types, which offer 10 KV 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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electrical isolation in a popular axial package design. Choices of CTRs of 25, 50 or 100 percent are Applications 

available with phototransistor output. e AC Voltage Sensing 

The OPI102, and OPI103, and JEDEC registered 3N and 4N types are hermetically packaged in T0-5 e Computer Peripherals 
and T0-72 metal cans. CTRs range from 15 to 100 percent, and the parts feature phototransistor © Current Sensing 

output for easy design-in to most circuits. The Hi-Rel and Military parts section of this data book e Data Transmission 
contain descriptions of JAN and JANTX versions of many of these specialty coupler products. ¢ Ground Loop Elimination 


© Home Appliances 

e Industrial Controls 

@ Instrument 1/0 Isolation 
© Level Shifting 

e [ine Receivers 

© Line Voltage Status Indicators 
© Logic Interface 

© Microprocessor Interface 
@ Motor or Light controls 
© Network Isolation 

e Polarity Sensing 

e Solid State Relays 

© Switching Power Supply 
e Telephone Ring Detection 
@ Telephone Switching 


Triac Driver Couplers 

Opticaly coupled triac drivers are a practical, cost effective method of electrically isolating appliances 
and microprocessor equipment. They find use in appliance timing controls, lighting control systems, 
solenoid switching, motor controls and other solid state relay applications. 


TRW’s line of optically coupled triac drivers consists of four series, the OPI3009 and OPI3020, which 
switch at or near zero load current, and the OPI3030 and OPI3040, which switch at or near zero 
load voltage. Maximum triac voltage can be either 200 V or 400 V (for use with 115 or 220 VAC). 
Most important, trigger current selections span a range of 30 mA down to 5 mA. TRW’s leadership in 
improving sensitivity to a 5 mA maximum trigger current level has resulted in making these the most 
sensitive triac drivers available today. 


TRW triac drivers are characterized to have maximum immunity to high frequency AC line noise. Their 
commutating dV/dt of 100 V/psec minimizes the chance that the devices will be triggered 
unintentionally by voltage spikes or other AC line noise. In addition, TRW’s zero voltage crossing 
devices eliminate the need for snubber hetworks which require additional components and associated 
PC board space. Fewer components for the circuits mean increased reliability. Finally, TRW’s optically 
coupled triac drivers can lower noise generation and suppress inrush current to protect inductive or 
resistive loads (e.g., lamp filaments). 


Application Bulletin 110, printed in this data book, discusses the design considerations needed to use 
optically coupled triac drivers correctly, with special attention to appliances. 





High Technology or Photologic™ Couplers 

TRW’s development of Photologic™ advanced IC photosensors has also led to the design of high 
technology couplers with 250 K-Baud TTL capability. The OPI8012, OPI8013, OPI8014 and OPI8015 
are 6 pin P-DIP Photologic™ optocouplers. They represent four types of output: buffer totem-pole, 
buffer open-collector, inverter totem-pole, and inverter open-collector. If high voltage electrical 
isolation is required, the OPI125 through OPI128 series of parts provides these same output options 
with 15,000 VOC isolation in a hermetic axial-leaded package. 


The TRW line of high technology couplers also includes the popular JEDEC registered 6N types. The 
6N135 and 6N136 parts provide speeds of up to 2 MHz. The 6N138 and 6N139 offer CTRs of 300 and 
O00 percent, respectively. The top-of-the-line 6N137 offers state-of-the-art speeds of 5 MHz with logic 
gate output, and a /00 percent CTR. Part number OPI2630 is a dual channel version of this product, 
while the OPI8137 is a less costly version of the 6N137 for use where speed is slightly less critical. 


Custom Optoisolator Capability 

In some critical applications, standard electrical characteristics or package types simply will not 
work. TRW has extensive experience in designing and manufacturing custom optoisolators to meet 
the most demanding application requirements. 


Leadership in Advanced Coupler Research 

TRW's Optoelectronics Division has recently patented surface mount optoisolators, OPI210 and 
OPI211, symbols of the Division's leadership through optoisolator technology. The 6N137 high 
technology optocoupler, described above offers the ultimate in speed (5 MHz). Current research and 
development efforts at TRW are aimed at surpassing this achievement. 


Projects currently in progress at the Division's research and development laboratories include 
operating speed improvements, increased photosensor functionality, input sensitivity enhancements, 
and innovations in package designs, such as new surface mount products. TRW continues to lead 
the industry in state-of-the-art optically coupled isolators. 
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Optically Coupled Isolators 
Types CNY17/1, CNY17/2, CNY17/3, CNY17/4 





Features 

e 4000 VDC isolation voltage 

© Tightly controlled min-max CTR limits 
© Low cost plastic package 

© UL recognized, File No. E58730 

© Fast switching speed 


Description 

The CNY17/1, CNY17/2, CNY17/3, and CNY17/4 
are optically coupled isolators consisting of an 
infrared emitting diode coupled to an NPN silicon 
phototransistor and mounted in a standard six pin 
dual in-line package. 


This series was originally numbered using Roman 
numerals, and may still appear on many prints 
and documents using the numbering system 
CNY17/l through CNY17/IV. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, 


370 (9.40) 
330 (8.38) 


© © © 


* 300 Vr, 62) 
to 


© ®@ ® 


014 (0.36) 


‘008 (0.20) © PLCS 
.350 (8.89) 
105° "300 (7.62) 
90° | 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


-260 3. 60) 
.240 (6. ae 


DOT INDICATES PIN 1 
020 (0.51) 
MIN 


.200 (5.08) 
MAX 


125 (3.18) MIN 


TE. .033 (0.84) MIN 

6 PLCS 

021 (0.53) 

.015 (0.38) spLee 
.100 (2.54) NOM 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 
Input-to-Output Isolation Voltage 20.0... cece cece cece een e es 1a Sad 6 + 4000 VOC" 


pore 
bee ee eee 


110 (2.79) 
050 (1.27) 


Operating Temperature Range 0.00.0... ccc cece teen eee ene -56°C to + 100°C 
Storage Temperature Range 0.0.2... cece ce cence - 66°C to + 150°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron) ......... 260°C! 
Input Diode 

Reverse DC Voltage ............ 0... ccc eee Richie site doit hate aten ae ea eared aces 3.0 V 
Peak Forward Current (1 usec pulse width, DOU DOS 6 storing Oaccaule Manon wana nuady can ttatances 3.0 A 
CONTINUOUS FORWOIO CUBITT: tociktas crs enw taryath me dah Pair oud ae esnns babe ee hh ieee) 60 mA 
POWGr DISSIDSUOMN os araacs's nue aan nacre etlwraawny dasa ie bbea esate neteawen cae ate 100 mW®! 
Output Sensor 

Collector-Emitter Voltage: si. fsa ecrennses ce (vans boca enve Mia ados coedad ese este eannds 70V 
Emitter-Collector Voltage .. 0.0... ccc cence cent e nee n een n ene nes 7.0V 
Power DiSSIDSHON 0..c doreat un ndoon sere oaia sieaen, eles eats meee PA aman Baus 150 mW! 
Notes: 


(1) Measured with input leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.33 mW/°C above 26°C. 

(4) Derate linearly 2.0 mW/°C above 25°C. 


Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types CNY17/1, CNY17/2, CNY17/3, CNY17/4 





Electrical Characteristics (Tq = 25°C unless otherwise noted] 


[SS arameter SS] «Mins «| Max. | Units] —~—~—=sTest Conditions, 
Input Diode 


maT WHS SS A 
0 OO 


Phototransistor 
V : 


ViBRICBO | Collector-Base Breakdown Voltage a a 
| c= 100 pA 


Emitter-Base Breakdown Voltage 7.0 
ceo ‘| Dark Current CNY17/1, CNY17/2 50 nA Vee = 10.0 V 
ee CNY17/3, CNY17/4 100 Vee = 10.0 V 
Coupled 
CTR Current Transfer Ratio CNY17/1 Ip = 10.0 mA, Veg = 5.0 V, See Fig. 1, 2, 3 
CNY17/2 Ip = 10.0 mA, Veg = 5.0 V 
CNY17/3 Ie = 10.0 mA, Veg = 5.0 V 
CNY17/4 Ip = 10.0 mA, Veg = 8.0 V 
| VcEISAT) | 


VCEISAT) | Saturation Voltage 40 le = 10.0 mA, Ic = 2.5 mA, See Fig. 1 2 
Visg Isolation Voltage | | VOC See Note 1 














































Thermal Behavior Data Tynical Performance Curves 
RTHJA — Thermal resistance, junction to ambient air On-State Collector Current vs. 
RTHJX — Thermal resistance, junction to some mounting surface Collector-Emitter Voltage 


TTH — Thermal time constant 
K — Thermal rating factor 


RTHJA or X | 7TH 
°C/W 10-2 sec 


750 1.70 0.008 | Free air 
500 1.70 0.008 | Mounted in standard DIP socket. 
450 1.70 0.008 | Mounted in 1/16” (1.6 mm) thick double 


sided PC board. 











See Application Note 111 for information on proper soldering technique. 


ic(on) — ON-STATE COLLECTOR CURRENT — MA 





Vce — COLLECTOR-EMITTER VOLTAGE — V 


SR AS TS IE EL LT I LI ET I a I ET a IE Ta ER RE PEP NT IL TT I NTN ESE Re EEE 
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Types CNY17/1, CNY17/2, CNY17/3, CNY17/4 





Typical Performance Curves 


Relative Output Current vs. Relative Output Current vs. 
Ambient Temperature Diode Forward Current 


RELATIVE OUTPUT CURRENT 
RELATIVE OUTPUT CURRENT 





Ta — AMBIENT TEMPERATURE — °C ig ~- DIODE FORWARD CURRENT — mA 
Diode Forward Current vs. On-State Collector Current vs. 
Diode Forward Voltage Saturation Voltage 


50 





40 






c/a 
ain 


Ve — DIODE FORWARD VOLTAGE ~ V VcE(SAT) — SATURATION VOLTAGE - V 





30 







20 






tp — DIODE FORWARD CURRENT — mA 
Ic(an) — ON-STATE COLLECTOR CURRENT — mA 





0 


(RE RN EN CRT PS REET TTT EIT TTI TE I I IE NE I EEE G LE EN TITS NG TES ST NE I ETT TIO SEITE IE DIOS ILE TE TE TINT NET TL TL I IEEE DET SE TRE SE ETE ELT 
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Types CNY17/1, CNY17/2, CNY17/3, CNY17/4 





Typical Performance Curves 


Frequency vs. 
Phototransistor Output 


LUE TT 
LLIN Neel 
LTE NR 
[tal TIN TI 
=(N NIT 


OUTPUT 


—_ 
LS) 


_ 
o 







NORMALIZED PHOTOTRANSISTOR OUTPUT 
oa 


RS 


1K 10K 100 K §00 K 
f - FREQUENCY — Hz 


Delay, Rise, and Fall Time vs. 
Base Resistance 


ty, te - RISE, AND FALL TIME - ys 


Veco = 10V 

Ic = 2.0 mA 

Ry = 1.0K 

(See Test Circuit 2) 





6 re od 
100 K 1M 10M 
Ree — BASE RESISTANCE — {2 


Rise and Fall Time vs. 
Load Resistance 


Ic =2.0mA 
(See Test Circuit 1) 


tr, tf — RISE AND FALL TIME — ys 





0 200 400 600 800 1000 
Ry — LOAD RESISTANCE — S2 


Switching Time Test Circuits 


No. 1 — SWITCHING TIME vs. LOAD RESISTANCE 
RIN Veco =10V 


INPUT 


iL 


Vout 


RL 


No. 2 — SWITCHING TIME vs. BASE RESISTANCE 
Rin Veco = 10 V 


INPUT 


Vout 


NOTE: Rise Time (ty) is time required for collector current to increase from 10% to 90% 
of its fina! value. Fall Time (ts) is time required for the collector current to decrease from 
90% to 10% of its initial value. Delay Time (tg) is the time from input pulse leading 
edge to point where collector current reaches 10% of its final value. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optically Coupled Isolators 


Types OPI102, OPI103 





Features 

© High DC current transfer ratio 

e 70-5 hermetically sealed package 

e 1000 volt isolation 

© Base lead is provided for conventional 
transistor biasing 


Description | 

The OPI102 and OPI103 are optically coupled 
isolators consisting of a gallium arsenide infrared 
emitting diode and an NPN silicon phototransistor 
mounted in a hermetically sealed 10-5 package. 
TO-5 packages offer high power dissipation, ease 
of heat sinking and superior hostile environment 
operation. 





ort 6 LEADS - GOLD PLATED KOVAR 
ve | e__..040(1.02) 
MAX 


ara | aa 


.200(5.08) DIA 
SEE NOTE 1 


t 
370(9.40) 
335(8.51) 


7 
335(8.51) 
ee 


045(1.14) 
SA 0291074) 


—F -800115.24)_, 


.034(0.86) .500(12.70) 
.028(0.7 1) 





____ -185(4.70) 

165(4.19) 
NOTE 1: THIS DIMENSION IS 
CONTROLLED AT THE HOUSING SURFACE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
COLLECTOR 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Input-to-Output Isolation Voltage... 0... cece cece eevee cette eeeeees +1000 voc") 
Storage and Operating Temperature Range ...........0.0 000. ccc ccc eee eee ~§5°C to +125°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C 2! 
input Diode 

Forward DC Current (65°C or below)... 000.0. c cece cece cee eeeeeeeeeeeees 40 mA!) 
MEVEISEVONAGCss29% 4 a:te, tne Sata ods netnase toh ng qestunsensaniia Ged nacced aries suaneee a eicnadwa eid sate 2.0V 
Output Sensor 

COMUNUOUS: GONBCIOR CUMB AT iia wiareesiudiw elo niod ae hes aed vests an. Ge paige pain edarenwane ela head 50 mA 
Collector-Emitter Voltage .........0 0000 cece ce cece een cent en teeatenatbnteneg 35 V 
GOIBCIOF BASE VONAGE 325 oh caeits. clenae Chekid eta cient oe dwanec £40 de Gh tron vedarseaus 35 V 
PPOIMTOI- eSB: VON GUB bin: 5 cen asec irene usin a Naa Serva dink Gye Gieweminaetcetd aa Ha ohtioe awe leat 40V 
POW OID ISSIDAU GIs Ano ofc 0es Gaia eee nstratie Ancdateu dian axon Lost edeawt o mud oactaoies 300 mw'*) 
Notes: 


{1} Measured with input leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.67 mA/°C above 65°C. 

(4) Derate linearly 3.0 mW/°C above 25°C. 

(5) Measured with input and output leads shorted together. 


, * a : : 
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Types OPI102, OPI103 





Electrical Characteristics (Ta = 25 


°C unless otherwise noted) 


| 
7 
—_ 
3] 
wa 
= 
iw] 
—) 
= 
= 
=. 
i=] 
= 
” 










Output Sensor 


Coupled 











IC(ON) On-State Collector Current 
VCE(SAT) | Collector-Emitter Saturation Voltage 


| RIQ._—_| Input-to-Output Resistance 
Input-to-Output Capacitance 


ty Gutput Rise Time 
1 Output Fall Time 





Typical Performance Curves 


Collector Current vs 
Collector-Emitter Voltage (OP1102) 


ic - COLLECTOR CURRENT - mA 


NORMALIZED ON-STATE COLLECTOR CURRENT 





Vce - COLLECTOR-EMITTER VOLTAGE - V 


Normalized On-State Collector Current 
vs Free-Air Temperature 





50 -25 O 25 50 75 
Ta - FREE AIR TEMPERATURE - °C 


[Iced —_[ColectorEmiier Oak Curent SSCS 


hFE Forward Current Gain OPI102 
OPI103 

















can 
[ous] 


300 
900 








OPI102 
OPI102 
OPI103 


5.0 
9.0 


No 
cm 


Collector Current vs 
Collector-Emitter Voltage (OP1103) 










Ta = 25°C 
= 80 ! 
sf] | r= 40m 
oe a re ee 
Ja ae nae 
a ea 
| 2 eee 
oo | | e=t0 mm 
ato 
eee (Cae, a (ee ea 
0 5 10 15 20 «25 
VCE - COLLECTOR-EMITTER VOLTAGE - V 
Diode Forward Current 
vs Diode Forward Voltage 
60 





TO 
See 
ow/an 
ace sae 
Ty pt 
=p46n 


0 
06 O08 10 1.2 1e ; 1.8 
VF - DIODE FORWARD VOLTAGE - V 





If - DIODE FORWARD CURRENT - mA 
io) 
oS 





a 
emi 


mA | VcE=5.0 V, IF=10.0 mA, Ip=0 


oo] | 

OPI103 | 10.0 

Ic =2.5 mA, IF=20 mA 
0.30 V{i¢=10.0 mA, |F=20 mA 


Pio’ tt | QL Vig = +1.00 kV (See Note 5) 


mA | VCE=5.0 V, IF=10.0 mA, IB=0 


, (B=0, IF=0 


= 100 pA 











<= 

















VcE=5.0 V, IC =10.0 mA, IF 
V | 


0 
=50V 0 








Vig =0, f= 1.00 MHz (See Note 5) 


Vec=10.0 V, IF=10.0 mA 
Ri = 1000 (See Test Circuit) 


pS 
S 





Collector Current vs 
Diode Forward Current 


_ 
[=] 
Low) 


Ic - COLLECTOR CURRENT - mA 
So 





0.1 04 10 40 10 40 
ip - DIODE FORWARD CURRENT - mA 


Test Circuit 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optically Coupled Isolators 
Types OPI110, OPI110C, OPI110B, OPI110A, OPI113 





Features 

e 10 kV electrical isolation 

e Phototransistor or photodarlington output option 
© Low cost plastic housing 

e VDE approved 

e UL Recognized File Number £58730 6) 

© BASEEFA Approved File Number SFA/19/104/01 


Description | 

The OPI110 series and the OPI113 are optically 
coupled isolators, each containing a gallium 
arsenide infrared emitting diode and an NPN 
silicon phototransistor (OPI110 series) or photo- 
darlington (OPI113) sealed in a precast opaque 
housing. This series is designed for applications 
requiring high voltage isolation between input 
and output. 





<< 550114.00) ——= . para = 
DOT INDICATES PIN 1 | 
rel pe 


| ; a 
me 60) 
= a 00) 


060(1.52) —+|* 5001127) +— 
04041 “Da0ht 2) NOM - SEE NOTE 1 MIN NOM 


NOTE 1: THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE. DIMENSIONS ARE IN INCHES (MILLIMETERS). 


(1) (1) 


(2) 
OPI110 OPI113 
* CATHODE LEAD. OTHER LEADS ARE .06{1.52) NOM. LONGER. 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ....... 0.0... 0c cece eee cece cece ceceseueveseenees +10 kv!) 
Storage Lemperatile HONG) .c..02eMusats Loan aapdeis dnuhvetsdne data wuddened ees -40°C to 100°C 
Operating Temperature Range .......00 0.00. en -40°C to +85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C 2! 
input Diode 
PORWGIH DG CORE Rcratscti te site ee Get hes Eh tele Soa Steen ah Od a eta eer hat as 40 mA'3! 
HeVeRSe DC VOGOB is eal eatin exe biars aig were eaten na lan alia dk, dei Bun AE Hep lmcaden se shewdn Pe Deed 2.0 V 
Pawel DISSIDANON >, ccoct an oaedoanctescmakos att 3.2 hmn Did ecal needy tite «bain sha howe: 50 mw'4! 
Output Photosensor 
Collectoremitter Vo eqetOR MO) ss scinue st ncete tues, antes tar eked teelloe ha aleeseoe eee 30 V 
OP al inetustets teat aideaua es say bye buusie eae d lenworan dunt 15.0 V 
EMIEOr GONBCIOn VONGUC:, 2 cdcq'euis sostuy toh ental seace pee eR ace doe de eae eteare ante eens al 5.0V 
POWEl UiSSIDAHON oe sit oy. cae otvnsnen me aeinkndades oat caundishs cits mit delladal oon paterssorons 100 mw'®! 
Notes: 


(1) Measured with input diode leads shorted together and output leads shorted together. Typical input/output capacitance is .06. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) Derate linearly 0.73 mA/°C above 25°C. 

(4) Derate linearly 0.91 mW/°C above 25°C. 

(5) Derate linearly 1.82 mW/°C above 25°C. 

(6) UL recognition is for 3500 VAC, 1 minute only. 


ee ee ea ee ee I re ev NOR A a NS ve re ee ENT ee Re ee a RR eer 
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Types OPI110, OPI110C, OPI110B, OPI110A, OPI113 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Parameter 


input Diode 




















Output Photosensor 
eee 





ICEO Collector-Emitter Dark Current 


Coupled 
DC Current Transfer Ratio 


VCE(SAT) | Collector Saturation Voltage 


ICEO Collector-Emitter Dark Current 


VISO Isolation Voltage 


Collector-Emitter Breakdown Voltage 


ae Emitter-Collector Breakdown Voltage 






VF Forward Voltage OPI110 1.60 IF=20 mA 
OPI113 —H 60 lF=20 mA 
| iR_—_| Reverse Current Ie VR=2.0 V 














Typical Performance Curves (OPI110 Only) 


Collector Current vs 
Collector-Emitter Pe 


re ate 32 mA 


50 mW Maximum Power 


IC - COLLECTOR CURRENT ~ mA 





0 § 10 15 20 25 
VcE - COLLECTOR-EMITTER VOLTAGE ~ V 


Relative Collector Current vs 
Ambient Temperature 


RELATIVE COLLECTOR CURRENT 





-25 0 25 50 75 ~=100 
TA - AMBIENT TEMPERATURE - °C 


RELATIVE 


[Min.[Max.[Units] Test Conditions 
















OPI110 
OPI113 
OPI110 
OPI13 
OPI110 
OPI113 


ic= 100 pA 
Ic=1.00 mA, IF=0 
iE=100 pA, IF=0 
le = 100 pA, IF=0 
VOE=15 V, Ee=0 
Vep=10.0 V, Eo =0 


30 V 
15 V 
5.0 V 
5.0 V 
100 nA 
100 | nA 
OPI110 
OPI110A 


0V 

uv 

OPI110B OV 
OPI110C OV 
P= 5.0 mA, VCE= 26 V 


OPI113 
OPI110 l-F= 10.0 mA, IC =1.60 mA 
IF= 10.0 mA, IC =5.0 mA 


OPI113 
200 7 VCE=20 V, IF=0 
100 | nA |Vep=10.0V, p=0 


OPI110 
10.0 | | kv0C | (See Note 1) 














OPI113 


Diode Forward Current vs 
Diode Forward Voltage 


Relative Collector Current vs 
Diode Forward Current 









CY Oo 
ia) Si 


5480 


Ou AL 10 100 06 O08 10 12 #14 «16 ~« «18 
if - INPUT DIODE FORWARD CURRENT - mA Ve - FORWARD VOLTAGE — V 





IC ~ RELATIVE COLLECTOR CURRENT 
If - FORWARD CURRENT - mA 
w 
o 





Relative Collector Dark Current 
vs Ambient Temperature 


Switching Time 
Test Circuit 


| rr Vec=10V 
= ic =2 mA for 
oe OPI110 
= 
= ig =1 mA for 
< OPI113 
Qa 
Ps 4: 2002 1002 A 
S 
3 ty and t¢ for OPI110 are typically 4 ys. 


ty and ts for OPI113 are typically 40 ps. 

The input waveform is supplied by a generator 

1050.25. 0 25 50 75 100 with the following characteristics: Zgyy = 500, 
TA - AMBIENT TEMPERATURE - °C <=15 ns, duty cycle =1%, pulse width = 

100 BS. 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optoelectronics Division, 
© TRW Inc. 1985. TRW is the name and mark of TRW Inc. 
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Optically Coupled Isolators” 


Typos OPIt20, OPl123 





Features 

@ 15 kV electrical isolation 

© Phototransistor or photodarlington output option 

© Hermetically sealed LED and photosensor 

¢ Base contact is bonded for conventional 
transistor biasing 


Description 

The OPI120 and OPI123 are optically coupled 
isolators each containing a gallium arsenide 
infrared emitting diode and an NPN silicon 
phototransistor (OPI120) or photodarlington 
(OPI123) sealed in a high dielectric plastic 
housing. LED and sensors are in hermetically 
sealed packages. This series is designed for 
applications requiring high voltage isolation 
between input and output. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


800 (20.32) 
oe (17. ae 


.320 (8.13) 
.300 (7.62) 


(1) 
(2) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


i (10.16) 
NOM 


‘, (3) 
- 


.320 ee 13) 
.300 ‘a 62) 


PA (0.59) 
.012 (0.30) 


DIA NOM 


OPI120 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage... 6... ccc cece cent ences +15 kVDC" 
Stdfage Temperature Range 25 tia wdoe eh teledadvtiadadiathd eladiavaders - 56°C to + 125°C 
Operating Temperature Range ..... 2.0... ccc cnet eee ee ees - 56°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iran)? .. 2... 240°C 
Input Diode 
ORME AOL CURE 6.2 shin tsa Salers boos thon hn erd ae ate eek ane aed wale 8 eae own ond 150 mA*! 
Reverse. DE VOlGQB 45, c's ced s-o4 oad autre deh conan ae oe ahe A pa eeee fad 8.0 V 
POWBE GISSINAHONY 2 2-%< oo Shc tenes SOR CURS cher Mota oe dy wanes eae Baten tees 200 mw" 
Output Photosensor : 
Collector-Emitter Voitage —OPI120........ 0. cect eens 25 V 
© MOPY 2S: cousccumeome So sen ecu Mate eR eauha idm gi ateee as 20V 
Emitter Lolestor VONGge.). x3 soso hy usu wad inauaien tal poh biaehehole aaa aes 5.0 V 
Collector-Base Voltage — OPI120 200. e eens 25 V 
DR 2a a scree Se hier te arg Bah Sy Baek Be on a ete ene Ge Satie 30V 
POWer-OISSIPANON ice. ct aces Wee peeve ican eee adn eee Ae de Uo em ate Meee ees 250 mW®! 
Notes: 


(1) Measured with input leads shorted together and output leads shorted together in air with a maximum relative humidity of 
50%. If suitably encapsulated or oil immersed, the isolation voltage is increased to at least 25 kV. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) Derate linearly 2.0 mA/°C above 25°C. 

(4) Derate linearly 2.67 mW/°C above 25°C. 

(5) Derate linearly 3.33 mW/°C above 25°C. 
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Types OPI120, OPI123 


Electrical Characteristics (T4 = 25°C unless otherwise noted] 


| Symbol | Parameter | Min | Typ. |Max.] Units | Test Conditions 


input Diode 





Forward Voltage OPI120 | 1.50 V lp = 30 mA 
OPI123 1.50 V lr = 10.0 mA 





Reverse Current OPI120 100 PA | Vp =3.0V 
OPI123 10.0; wA | Vp=3.0V 


Output Photosensor 


ViBRICEO | Collector-Emitter Breakdown Voltage 


VIBRIECO | Emitter-Collector Breakdown Voltage 


ViBRICBO | Collector-Base Breakdown Voltage 


ICEO Collector-Emitter Dark Current 


Coupled 













lp = 10.0 mA, Veg = 5.0 V 
Ip = 10.0 mA, VoF = 2.0 V 


Ic/Ie DC Current Transfer Ratio | OPI120 
OPI123 | 50 % 
VCEISAT) | Saturation Voltage OPI120 0.5 V Ip = 30 mA, Ic = 1.00 mA 
OPI123 1.20 V lp = 5.0 mA, Ic = 1.00 mA 


lsolation Voltage 10; | | Ww See Note 1 


ty Output Rise Time OPI120 2.0 ws | Vee = 10.0 V, Ic = 2.0 mA, Ry = 1000 
tf Output Fall Time OPI120 2.0 BS 



























See Test Circuit 


tr Output Rise Time OPI123 40 ws | Vcc = 10.0 V, Ie = 1.00 mA, Ry = 1000 
tf Output Fall Time OPI123 40 es | See Test Circuit 


Typical Performance Curves (OPI120 Only) 









Collector Current vs. Collector Current vs. Relative Collector Current vs. 
Collector-Emitter Voltage Diode Forward Current Temperature 


Ic — COLLECTOR CURRENT — mA 
Ic — RELATIVE COLLECTOR CURRENT 


ic — COLLECTOR CURRENT —- mA 





Vce — COLLECTOR VOLTAGE ~ V ig — DIODE FORWARD CURRENT - mA Ta — AMBIENT TEMPERATURE — °C 


Normalized Dark Current vs. 


Ambient Temperature Switching Time vs. Collector Current Test Circuit 
25 tp =10mA Vcc =10V 

















ud > 
rs 4 20 . 
= = 
cE Bia esa 
= : 
OQ ~ 
ws = 200 92 Rp 
me = = 
10 RE = 47Q i: 1 
= 5 L a = = 
a | 
=) i 
: a [= 10052 | 
2 The input waveform is supplied by a generator 
. 0 with the following characteristics: ZgyT = 50Q, 
5 25 45 65 85 100 0.1 1.0 10 t; = 15 ns. Duty cycle = 1%, pulse 
Ta — AMBIENT TEMPERATURE — °C Ig — COLLECTOR CURRENT - mA width = 100 ys. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5186 
January 1985 








Photologic™ Optically Coupled Isolators 
Types OPI125, OPI126, OPI127, OPI128 





Features 

© Four output options 

e 15 kV input-to-output isolation voltage 
@ Direct TTL/LSTTL interface 

© High noise immunity 

e Data rates to 250 KBaud 

© Hermetically sealed 


Description 

The OPI125, OPI126, OPI127, and OPI128 each 
contain a gallium arsenide infrared emitting diode 
coupled to a monolithic integrated circuit which 
incorporates a photodiode, a linear amplifier and a 
Schmitt trigger on a single silicon chip. The 
devices feature TTL/LSTTL compatible logic level 
output which can drive up to 8 TTL loads directly 
without additional circuitry. Also featured are 
medium speed data rates to 250 KBaud with 
typical rise and fall times of 25 nsec. Both the 
infrared emitting diode and the Photologic™ sensor 
are in hermetically sealed packages for maximum 
long term stability and are mounted in a high 
dielectric plastic housing. 


.320(8.13) 800(20.3) -400(10.2) 
.300(7.62) | | 700(17.8 " as "NOM 


.320(8.13) 
.300(7.62) 


.022(0.59) 


012(0.30) D!A NOM 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (Ty =25°C unless otherwise nated 


input-to-Output Isolation Voltage... 0.0... cece cece e cece ecceeenveeeeeeees +15 kvoclt) 
Supply Voltage, VCC (not to exceed 3 seconds) .......0. 00.0. cece eee eee e eee eeas +10.0V 
Storage Temperature Range ...... 20.0.0... e cence eee nen - 65°C to+ 100°C 
Operating Temperature Range...........0 0.0 cece eee e cree eee eeas -56°C to+ 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. ant soldering iron)(2) 26... 240°C 
Total Device Power Dissipation.........00.0 000.000. 0 cece cece cece eee ene en eee 400 mw'3) 
Input Diode Power Dissipation... 0.00.00 occ cece cece eee eeccenceeeesvetecnes 250 mw‘) 
Output Photologic Power Dissipation... 0.2.02... 0c. cc cece cece eceeveceseeveeeeeeees 200 mw's) 
Duration of Output Short to VCC or Ground (0PI125, RINT: ee as Sea aeeten Unga 1.00 sec. 
Duration of Output Short to VCC (OPI126, OPI128).. 0... eee. 1.00 sec. 
Voltage at Output Lead (OPI126, OPI128). 0. ccc ence cece nee 35 V 
Forward: 4); 0. Cument ss sn onl coissnte donb 22 bx chance bi awe we ean dee soeeo di 25 mA 
nec Reverse 0.0; VONA0G is. -scoasntatratia david Lgaitee Sieben doa unwa aaa vieeen ous 2.0V 


Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is recom- 
mended. Duration can be extended to 10 seconds max. when flow soldering. (3) Derate linearly 5.33 mW/cm2 above 26°C. 
(4) Derate linearly 3.33 mW/cm? above 25°C. (§) Derate linearly 2.67 mWicm? above 25°C. 


Schematics 
OPI125 (Totem-Pole Output) Buffer OP1127 (Totem-Pole Output) Inverter 





Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OPI125, OPI126, OPI127, OPI128 





Electrical Characteristics (-—40°C to +70°C unless otherwise noted) 
Ea a i pe a tee 


Diode Input 


Forward Voltage Ff fo | IF =10.0 mA, Ta =25°C 
Reverse Current P| | 100 | pa | VR =2.0 V, TA= 25°C 


IF(+}/iF(-) | Hysteresis Ratio 





Fl +] LED Positive-Going Threshold Current mmc mA | Vcc=5.0 V 











EET SS ES TT TT AT 








Photologic™ Output 


Supply Current pf | mf na | Vcc =5.2 V, IF=0 or 7.5 mA 


OPI125 (Buffer, Totem-Pole) 


Low Level Output Voltage S| oan] v | Vet =4.8 V, lol =13.0 mA, IF=0 mA 
oH High Level Output Voltage ep | |e vec =4.8 V, |OH= -800 pA, IF =7.5 mA 


pos Short Circuit Output Current 2] [ape VCC =5.2 V, IF=7.5 mA, Output = GND 


OPI126 (Buffer, Open-Collector) 


Low Level Output Voltage pj pov Vcc = 4.8 V, IOL=13.0 mA, IF=0 mA 
High Level Output Current P| 0] aw Vcc =4.8 V, VOH=30 V, IF=7.5 mA 


OPI127 (Inverter, Totem-Pole} 


a Low Level Output Voltage Sf faa v | Vcc =4.8 V, lol =13.0-mA, IF =7.5 mA 
} vor | ah eave vege i wt Opn Vane Qutput Voltage Ey ufo} fv Vcc =4.8 V, IOH = - 800 pA, IF=0 mA 


rs Short Circuit Qutput Current j-] | 0) ne VCC =5.2 V, IF=0 mA, Output = GND 


OPI128 (Inverter, Open-Collector) 


po Low Level Qutput Voltage P| fom) ve Vcc =4.8 V, loL=13.0 mA, IF=7.5 mA 
Sm High Level Output Current p [| 0 faa Vcc =4.8 V, VOH=30 V, IF=0 mA 


OPI125, OPI127 


Qutput Rise Time, Output Fall Time Ce 
tPLH,tPHL | Propagation Delay, Low-High, High-Low ee ee 


OPI126, OP1128 
VCC =5.0 V, TA=25°C, IF=0 or10.0 mA, 


Qutput Rise Time, Output Fall Time Co ee 
; f= 10.0 kHz, D.C. =50%, RL = 3600 
tPLH,tPHL | Propagation Delay, Low-High, High-Low = 5 pf as | . 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 




































VcC=5.0 V, TA=25°C, IF=0 or 10.0 mA 
f= 10.0 kHz, D.C. =50%, RL=8 TTL Loads 
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Types OPI125, OPI126, OPI127, OPI128 





Typical Performance Curves 


Output Voltage vs. 
Ambient Temperature 





Vcc =4.75V 

Output Current: 

Low, 12.8 mA 

High, -800 pA 

Light Source for VOH: 2 mWicm2 

GaAs (935 nm) via glass fiber optic 
! 


VOL, VOH-GUTPUT VOLTAGE-V  V 


0 
—-55 -35 -15 5 25 45 65 85 105 125 


TA-AMBIENT TEMPERATURE- °C 


Output Current (High) vs 
Ambient Temperature 


0.8 


0.7 


° 
a 


iQH-OUTPUT CURRENT-pA 
° 
> 


Voc = 4.75 V 

VOH = 30 V 

Output Unloaded 

Light Source 2 mWicm2 GaAs ($35 nm) 
via glass fiber optic 


° 
w 


° 
N 


0.1 
-55 -35 ~-15 §& 


TA-AMBIENT TEMPERATURE- °C 


OP1125, OPI126 
. Normalized Supply Current vs 
Ambient Temperature 


Vcc =5.25 V 

Output Unloaded 

Light Source for ICCH: 2 mWicm2 
GaAs, \=935 nm 
Normalized to Ta = 25°C 


IccL. ICCH-NORMALIZED SUPPLY CURRENT 


0 
—-55 -35 -15 5 
Ta-AMBIENT TEMPERATURE- °C 





He 





25 45 65 85 105 125 





25 45 65 85 105 125 


OPI125, OP1127 


OPI126, OP1128 


loS-SHORT CIRCUIT OUTPUT CURRENT-mA 


tr, tt-SWITCHING TIME-ns 


lec, ICCH-NORMALIZED SUPPLY CURRENT 








-§55 -35 -15 5 2 


0.2 


0 


—-55 





Short Circuit Output Current vs. 


Ambient Temperature 


Vcc = 5.25 V 

Output Voltage =0 V 

Light Source: 2 mWicm2 GaAs (935 nm) 
via glass fiber optic 


-35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE- °C 


Rise Time and Fall time vs 
Ambient Temperature 
Vec=5 V 
Output Load: 360 ohm pullup resistor 


Light Source: 2 mWicm2 GaAs (935 nm) 
via glass fiber optic 


45 65 85 105 125 
TA-AMBIENT TEMPERATURE- °C 


OPI127, OPI128 
Normalized Supply Current vs 
Ambient Temperature 








Vcc =5.25 V 

Output Unloaded 

Light Source for IC¢CL = 2 mWicm2 
GaAs, \=935 nm 

Normalized te Ta = 25°C 


-35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE- °C 
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Types OPI125, OPI126, OPI127, OPI128 





Typical Performance Curves 


Trigger Current vs | Propagation Time vs Data Rate vs 
Ambient Temperature Ambient Temperature Ambient Temperature 


Vcc =5 V 

Output Load: 8 TTL equivalent circuit 
Pulse Frequency: 10 kHz 

Pulse Amplitude: 10 mA 

Duty Cycle: 50% 








DATA RATE-kHz 


if= 10 mA, Voc =5 V 

Input Signal: 50% duty cycle 

Output Signal: 

Low, 0.4 V max 

High, 2.4 min 

Output Load: 12.8 mA Low; ~800 yA High 


ITLH. ITHL-TRIGGER CURRENT-mA 
N 





Output Signal: 

Low, 0.4 V max 

High, 2.4 V min 

Output Unioaded 
t 


tPLH. tPHL-PROPAGATION TIME- #S 








0 
-55 -35 -15 5 25 45 65 85 105 125 


0 100 
—55 -35 — 5 25 45 65 85 105 125 -55 -35 — 
TA-AMBIENT TEMPERATURE-°C 55 -35 —15 2 55 -35 -15 5 25 45 65 85 105 125 


TA-AMBIENT TEMPERATURE-°C TA-AMBIENT TEMPERATURE- °C 





Switching Test Curve for Inverters 





OUTPUT 
Vo 


LED: f = 1kHz, D.C. = 50% 


Switching Test Curve for Buffers 
INPUT 

















50% 
IF(IN) pF =0 
tPLH 
; Vol 
OUTPUT oie 14V 
Vo 


LED: f= kHz, 0.0. = 50% 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5194 — 
January 1985 








Optically Coupled Isolators 
Types OPI1264, OPI1264C, OPI1264B, OPI1264A 





Features 
e 10 KV electrical rating 
@ High current transfer ratio 
© Low cost plastic module 
e VDE approved File No. 30 431 
VDE rated for: 
Surface leakage current: Group Ill (KB > 600) 
Creeping distance => 12 mm 
Air path = 15 mm 
@ UL recognized File No. E58730/6) 


Description 

The OPI1264, OPI1264A, OPI1264B, and 
OPI1264C are a family of optically coupled 
isolators, each consisting of a gallium arsenide, 
infrared emitting diode, coupled to an NPN silicon 
phototransistor sealed in a precast opaque 
housing. This series is designed for applications 
requiring high voltage isolation between input and 
output. | 


.015(0. T1038) 


.230(5.84) 

5705 58) 59 

SQ NOM 2 7 Norte INDICATES PIN 1 i 
_ f 

-— ee .255(6.48) 

= ip a 22) 

(2) 


| 40) + 500(12.7) |,__ 
'045(1.14) SEE NOTE 1 MIN NOM 


025(0.64) ij 550397) __» 


DIMENSIONS ARE iN 


NOTE1: THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE INCHES (MILLIMETERS). 


* CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


Absolute Maximum Ratings (Ta=25°C unless otherwise noted] 


Input-to-Output Isolation Voltage... 2... cece ccc cece veeeeeveveeeeen +10.0 kvDC!") 
Operating Temperature Range ..... 0.0... cee teens ~40°C to +85°C 
Storage Temperature Range..... 2... ccc cece tere e es -49°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C 2) 
Input Diode 

POPWALUUDC CUNLCR E45 6-5. fous Sesluodvamaci quia Gassiateueicre aad mata at ined aMaeaad seh eaten aoc 40 mA'3) 
OVEISE UG-VOlGUES cos aciciceo ache teaiccass aupg reigns outs eaten aa ante wore Me danalent ndinw and maces 2.0 V 
POWEE DISSINAHON 6 xt5a1s u'r S42 deaMens er Baeue beh Oadsarcuenaoy ade anced fen gku eee: 50 mw") 
Output Phototransistor 

DollectorEmitter VOWOge o.') acta ttt aie rata traced cae we yas eee aye oes ewaeaes 30 V 
EMIMORGONBCtOR VONGQG satire neta nine a scoken suc spindly atari Sen ahey dan Gch on casvh ces bois BG 9.0 V 
POWOl DISSIDAUON x ain't eadeareosetade leave eteutio lad hae.ste da nannreute mated ukebandie 100 mw!) 
Notes: 


(1) Measured with input diode leads shorted together and output leads shorted together. Typical input/output capacitance is .06 pf. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) Derate linearly 0.73 mA/°C above 25°C. 

(4) Derate linearly 0.91 mW/°C above 25°C. 

(5) Derate linearly 1.82 mW/°C above 25°C. 

(6) UL recognition is for 3500 VAC, 1 minute, only. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OPI1264, OPI1264C, OPI1264B, OPI1264A 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


| Symbol | Parameter == Min. |Max.[Units| Test Conditions 
Input Diode | 

[We [five ——SSSCSCS~*~—S~S~SSSd AV te SCSC~“~*~S~SCS 
Tm [rmese cures SC«dYCCid emo SSCSCSC~S~SCS 


Output Phototransistor 

Collector-Emitter Breakdown Voltage po | |v [ero ss—<—sS 
Emitter-Collector Breakdown Voltage 50] | v [e=0ee sts—‘—sCid le = 100 e=10yAss—<CSsSCid 

Collector-Emitter Dark Current || 100 | na | VCE= 15 V, Eg = 0 


Coupled 
IC/IF 
i OPI1264B lF==10.0 mA, VCE=5.0 V 
OPI1264C IF= 10.0 mA, VCE=5.0 V 
Isolation Voltage 10,000 = | V_ | (See Note 1) | 
Collector-Emitter Saturation Voltage | | 040 | Ve | lF=10.0 mA, IC =1.60 mA 
Collector-Emitter Dark Current | | 200 | nA | VCE=20 V, IF=0 






























OPI1264 
OPI1264A 


lF=10.0 mA, VCE=5.0 V 
IF=10.0 mA, VCE=5.0 V 


DC Current Transfer Ratio 
































Typical Performance Curves 


Collector Current vs Relative Collector Current vs Relative Collector Current vs 
Collector-Emitter Voltage Diode Forward Voltage Ambient Temperature 


= 
< = = 
4 [og x 
' = oc 
nad pa = 
fond oO 

= =) 
e - a 
o > f=) 
] ba — 
o oO = 
3 : 8 

> 
8 = ; 
=) rr = 
Q we < 
ond 
1 i} aa 
«> 0.01 2 -_ 





0.001 . 0 
0.01 0.1 1.0 10 "0.1 1.0 10 100 50 -25 0 25 50 75 100 
Vee - COLLECTOR-EMITTER VOLTAGE - V IF - INPUT DIODE FORWARD CURRENT - mA Tj - AMBIENT TEMPERATURE — °C 
Diode Forward Current Collector Dark Current Switching Time 
vs Diode Forward Voltage vs Ambient Temperature Test Circuit 





Voc =10V 










2002 1002 


ton=4us TYP 





If - FORWARD CURRENT - mA 
RELATIVE 
COLLECTOR DARK CURRENT 
oO 





-1 
. ec toff= 3ys TYP 
107? 
rn : The input waveform is supplied by a generator with the 
10 "50 following characteristics: ZQUT = 50Q, tr < 15 ns, 
06 08 1.0 1.2 1.4 16 061.8 -25 75 100 duty cycle ~ 1%, pulse width ~ 100 ps. 
Ve - FORWARD VOLTAGE - V TA - aati? FeuPeRAate -~ C 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323- 2200, TWX-910- 500. 5958 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5188 
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Trt 





Optically Coupled Isolator 


Type OPI130 





Features 

© Photodarlington output 

e 70-5 hermetically sealed package 

© 1000 volt isolation 

® Base lead is provided for conventional 
transistor biasing 


Description 

The OPI130 is an optically coupled isolator 
consisting of a gallium arsenide infrared emitting 
diode and an NPN silicon photodarlington mounted 
in a hermetically sealed T0-5 package. T0-5 
packages offer high power dissipation, ease of 
heat sinking and superior hostile environment 
operation. 





.021{0.53) 

016(0.41) 6 LEADS - GOLD PLATED KOVAR 
.200(5.08) DIA =| .040(1.02) 
SEE NOTE 1 WAS 


] 
335(8.51 
= 305(7.75) 


.370(9.40) 
.335(8.51) 


a 


600(15.24) | 
500(12.70) NICKEL 
185(4.70) 


.165(4,19) 


NOTE 1: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE. 


DIMENSIONS ARE IN 
INCHES (MILLIMETERS) 
BOTTOM VIEW 


Absolute Maximum Ratings (T,=25°C unless otherwise noted| 


Input-to-Output Isolation Voltage... 2... occ ccc eee cece eevee eee eeveeeeees +1000 voc! 
Storage Temperature Range. ... 0.0.0... ccc cece cent eee eee -65°C to + 150°C 
Operating Temperature Range ............ 00000 e eens ~55°C to + 125°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)........ 240°C 2! 
Input Diode | 
Forward DC Current (65°C or below)... 00... ccc cece e eevee enenes 40 mAlsl 
ROVErSe VOGUE ais. ars sao iota ntard Seka a eerhd Ad ac prek adoled Maia oeaeee ee ied Was 2.0V 
POWOK DISSINGUON:s.,.20. 155 aeons Ae acaoh akong Se neta Laewled evel okerew thes Rae eee et 60 mw'3! 
Output Sensor 

Comundous Collector Current cccci aij c0G5 wecena wie nnad vedas beara ay Daneia se Mae hale’ 50 mAls) 
Colector Emitter Veltade® «oc ie anicios datds ia be dad Chaeecrawievedakekes ooadeeased es ane’ 
WOlleGtOr-Base: VONAUR 4.05029 ans aarici ccs em ieatgdla Mo oE as Gee dala a en ae ee eon dtos 25V 
EMIt(G: Base. VONGGO oo cts cccts Mos cucaner naar atan a aba es mane pao ae ety neeGabliae eate a aks aeee 5.0 V 
POWER OISSIDBHON baccvseicaso-cniiGo-atraesie atten darth oad Hada ea maduee ote kictonaras suds 300 mw'4) 
Notes: 


(1) Measured with input leads shorted together and output leads shorted together. 

{2} RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.6 mW/°C above 25°C. 

(4) Derate linearly 3.0 mW/°C above 25°C. 

(5) Derate linearly to 125°C free-air temperature at the rate of 0.67 mA/°C. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 214) 323-2200, TWX-910-060-5958 
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Types OPI130 





Electrical Characteristics (Ta = 25°C unless otherwise noted] 


[Symbol | —SSéParameter | Min. (Typ. [Max [Units] Test Conditions 


Input Diode 
eee TTT v [rtm C~—SSCSCC 
Ae 


eo Ne ot Reverse Current 

Output Photodarlington | 
VIBRICEO | Collector-Emitter Breakdown Voltage | 2 {| | | V {ic=1.00 mA, B=0, IF=0 
VIBRICBO | Collector-Base Breakdown Voltage | 2} fT Vf i= 100 pA, IE =0, IF=0 
VIBRIEBO | Emitter-Base Breakdown Voltage | 50 | | | V {lE=100 pA, c=, IF=0 


ICEG Collecior-Emitter Dark Current 100 nA | VcE=10.0 V, IpB=O, IF =0 
800 vA | VcE=10.0 V, IB=O, IF=0, TA= 100°C 


DC Current Gain | {12000 «| ———=ds Wee =5.0 V, C= 100mA, F=0 
Coupled 


"id [leakage, inputto-Ouput 
| -RIO.—_| Input-to-Output Resistance 
ClO 
tr 
Uf 













































| CIO.‘ Input-to-Output Capacitance 


Output Rise Time 50 
Output Fall Time 50 


Typical Performance Curves 


Collector Current vs Collector Current vs Normalized Collector Current vs 
Collector-Emitter Voltage Diode Forward Voltage Ambient Temperature 


Vcc =20 V, IF =5.0 mA 
Ri = 100Q (See Test Circuit) 





| | © | Vig = +1.00 kV (See Note 1) 
me pF | Vio =O0, f=1.00 MHz (See Note 1) 





iC - COLLECTOR CURRENT - mA 
re 
Ic - COLLECTOR CURRENT - mA 
NORMALIZED COLLECTOR CURRENT 


t 
AsCrEER 
gare 
aS 
oe 





; aa a Ee I ee : 
0 2 4 6 8 0 12 14 0 5 10 15 20 25 -75 -25 0 25 75 125 
VCE - COLLECTOR-EMITTER VOLTAGE - V if - DIODE FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C 
Input Diode Forward Voltage Collector Dark Current Test Circuit 
vs Forward Current vs Ambient Temperature 


if - FORWARD CURRENT - mA 





ceo - COLLECTOR DARK CURRENT - nA 





0 The input waveform is supplied by a generator with the 
an a ee Me i 160 1.8 ~50 TA - ee SIGE 7 anne following characteristics: ZQUT = 50Q, tr < 15 ns, 
Ve - FORWARD VOLTAGE - V duty cycle = 1%, pulse width = 100 ys. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5190 
January 1985 








Optically Coupled Isolator 


Type OPI140 


Features 

@ 70-72 hermetically sealed package 

e 1000 volt isolation 

e Withstands HTRB at 125°C, VCE=20 volts 


Description 

The OP!140 is an optically coupled isolator 
consisting of a gallium arsenide infrared emitting 
diode and an NPN silicon photosensor mounted in 
a hermetically sealed TO-72 package. T0-72 
packages offer high power dissipation, ease of 
heat sinking and superior hostile environment 
operation. 





ane 4 LEADS ~ GOLD PLATED KOVAR 
040(1.02} 
a 
=), 4 { 
.195(4.95) .230(5.84) 


4 048(1.22) oy, ii a .209(5.31) 
f 0280.71) pee 2 
NICKEL 


.210(5.33) 
.170(4.32) 


.100(2.54) DIA 
SEE NOTE 1 





.046(1.17) 
.036(0.91) 


COLLECTOR (ELECTRICALLY 
LED CATHODE ~\ i" CONNECTED TO CASE) 


EMITTER = 


NOTE 1: THIS DIMENSION IS CONTROLLED 


TTOM VI 
BOTTOM VIEW AT THE HOUSING SURFACE. 





DIMENSIONS ARE IN 
INCHES (MILLIMETERS) h 
LED ANODE 





Absolute Maximum Ratings (T4=25°C unless otherwise noted) 


Input-to-Output Isolation Voltage... «0.0... ccc cece cece cece eeeeeeeeeeeeeeaen +1000 voc!!! 
SIOAGE LEMPEratUle RANG Cs cack sxcicn Gls Ohh syn Bato cdi onts ruse Rae idandines ¥ ~ 65°C to + 150°C 
Operating Temperature Range ........ 0... cece cece een - 55°C to +125°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C 2! 
input Diode 

Ponware DC Cunbitic.co2 ete ten nk cede Sega hres aan eet kuin als peal ocd niet vet eee 40 mA 
POVEISG OU MOMAGOss 414s cet slime, Sued ae eteen Ou tee ohpel when abit ohdaeig ah etees 3.0V 
POWEr DISSIDAUDM cca 20s ctu enc Sits secon nauk nee wes gach nde tude areuk dasesiurenncewe ace 60 mw’) 
Output Phototransistor 

Collector-Emitter Voltage ........00.0000.0 00.0.0 cee eee EE ORY ERE Tee Pee aE 30 V 
EMitler-CONBCIOr VONAGE. ces unc ha dete eas O kc at aun aoe tee ec hann deems eho Mtesh cured seats 7.0V 
COMUnUOUS CONBCION CUCM csc ce et nh lam cen ech shear eae i mast ah pitas bylde Rashes ue Dens 30 mA 
POWER DISSING NON t.226.cesc5ic ae ase oe ocnie ney mgt ocean Gels Bi al ewainn oe ate stb ars ehacees 200 mw'4! 
Notes: 


{1} Measured with input leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.6 mW/°C above 25°C. 

(4) Derate linearly 2.0 mW/°C above 25°C. 


Fr EN eS eT I ET a TR a a 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Type OPI140 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


Parameter [Min.[Typ.[Max.[Units] Test Conditions 


Output Phototransistor 


VIBRICEG ‘| Collector-Emitter Breakdown Voltage Fao} | of lc =1.00 mA, IF=0 
VIBRIECO | Emitter-Collector Breakdown Voltage ca ae es lE= 100 pA, IF =0 
ICE Collector-Emitter Dark Current ; ff BO | nA | VceE=10.0 Vv, IF =U 


ICION) On-State Collector Current 1.50 VcE=10.0 V, IF=10.0 mA 


- mA 
5 een ae Fe 
tr Output Rise Time us | Vcc=10.0 V, IC =1.00 mA 
Qutput Fall Time g | eas RL = 100Q (See Test Circuit) 


Typical Performance Curves 


Collector Current vs Collector Current vs Collector Dark Current vs 
Collector-Emitter Voltage Diode Forward Voltage Ambient Temperature 


“Te 
re 


7 
SURHED? 4000 
HUne7 TERE 
Teoh 


Input Diode 


Forward Voltage 














































\f 





10? 







it - COLLECTOR CURRENT - mA 
I¢ - COLLECTOR CURRENT - mA 





Iceg - RELATIVE COLLECTOR DARK CURRENT 








0 : 1073 . 
0 10 20 30 40 -50 -25 0 25 50 75 100 
Vce - COLLECTOR-EMITTER VOLTAGE - V If - DIODE FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C 
Diode Forward Voltage Relative Collector Current Test Circuit 
vs Diode Forward Current vs Ambient Temperature 
60 
479 
< 50 = Vec= 10 V 
] a ip > Ic = 1.0 mA 
i s 
g 40 & —ie 
> (ae) 
= S 
PLL TYE: 
2 20 hf 8 RL = 1002 
= = 
, 10 a —— Measured with current pulse width 
— of 100 yu, duty cycle <1%. 





YI 
0.6 08 1.0 1.2 1.4 1.6 1.8 -§0 =-25 0 25 50 75 ~=-100 
VF - DIODE FORWARD VOLTAGE - V Ta - AMBIENT TEMPERATURE - °C 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5192 
January 1985 


#7 AX 





Optically Coupled Isolators 


Types OPI150, OPI153 





Features 

© 50 kV electrical isolation 

e Phototransistor or photodarlington output option 

© Hermetically sealed LED and photosensor 

e Base contact is bonded for conventional 
transistor biasing 


Description 

The OPI150 and OPI153 each contain a gallium 
arsenide infrared emitting diode and an NPN 
silicon phototransistor (OPI150) or photodarlington 
(OP1153) optically coupled by means of a light 
pipe and mounted in a high dielectric plastic 
housing. LED and sensors are in hermetically 
sealed packages. This series is designed for 
applications requiring very high isolation between 
input and output. 





RED ENO INDICATES WHITE DOT INDICATES BLACK END INDICATES 


LED POSITIVE LEADS SENSOR 


(1) (3) 
(4) 
7 (2) (5) 
.320 (8.13) J | 3.17 (80.5) L 
.300 (7.62) 3.15 (80.0) en 
.020 (0.51) 
.015 (0.38) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 


OPI150 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage... 6... eect tent n ete n ten nes +50 kV"! 
Storage Temperature Range ..... 00... n enna -40°C to + 85°C 
Operating Temperature Range ..... 20... cece eect ence n ees -40°C to +85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)? ......... 240°C 
Input Diode . 
RBVEISE-VOlGOE. 1s 265s cuca delacne wath ewes dL Aton itedes amor bd dal ee Lave wane ae eine 3.0 V 
COAUAUOUSFOlWard GUITERT s0% ccc iuzeeon vad eh saies baste ov ghee eehalede whee oh eee 50 mA 
POWSE DISSIDBEOM: Sime coatitl aeatnet arasciut a awte were ont uns nro sarah 8c baue autrya ane straae ke 5 200 mW?! 
Output Photosensor 
Collector-Emitter Voltage — OPI150.. 0.02. 30V 
ORGS a js.54. tei rieinE AG Rinrs 26 bo ak alone Aaa a hare hs 15.0 V 
Emitter-Collector Voltage — OPI150 «0... ene 5.0 V 
OP aware a tuhen near ie dere tant chy ate aneanenaty tacoma 5.0 V 
Collector-Base Voltage —OPI150 «00... cnet eeee 30 V 
OPIDG? 2% rewind etc iedeia a taatee Geman tea ants eed Gk whwees 20V 
Power Dissipation = OPIN GO" . ccm cs ute ocd eid ola e seemel gee oN cea eee meets 250 mW"! 
CPUS Be anc iek cust teed ard kee An Ge rasidee Kamen seek ees tt AACE tye 250 mW") 
Notes: : 


(1) Measured with input leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. . 
(3) Derate linearly 3.33 mW/°C above 25°C. 

(4) Derate linearly 4.17 mW/°C above 25°C. 


en Ra Pe ese a a Ae ES eae One 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OPI150, OPI153 





Electrical Characteristics (T, = 25°C unless otherwise noted) 


| Symbol | Parameter | Min. | Max. | Units | Test Conditions 


Input Diode 


Ve Forward Voltage OPI150 1.50 V Ip = 50 mA | 
OPI153 1.60 V lp = 50 mA 








0 OO 


Output Photosensor 


VIBRICEQ | Collector-Emitter Breakdown Voltage OPI150 V Ic = 1.00 mA 
OPI153 i 0 = Ic = 1.00 mA 


ViBRIECO Emitter-Collector Breakdown Voltage P80. | | ip=100wA = | ip=100wA pA 


Collector-Base Breakdown Voitage OPI150 Hime ic = 100 pA 

0P1153 Ic = 100 pA 

ICEO Collector-Emitter Dark Current OPI150 100 Veg = 10.0 V 
pa are Rt 


Vee = 10.0 V 
IcBo Collector-Base Dark Current OPi50 | =| 50] oA 


Veg = 10.0 V 
Coupled 


Io/le DC Current Transfer Ratio OPI150 | 10.0 % Vee = 5.0 V, Ip = 10.0 mA 
OPI153 25 % Veg = 5.0 V, Ip = 20 mA 


| Iepion) __| On-State Photodiode Current opiiso | 10.0 [| | pA | Veg=5.0V, Ip=20 mA 


VCEISAT} | Saturation Voltage OPI150 0.50 V le = 16.0 mA, Ic = 1.00 mA 
OPI153 1.20 V Ip = 30 mA, Ip = 2.0 mA 


Typical Performance Curves (OPI150 Only) 


























Collector Current vs. Collector Current vs. Relative Collector Current vs. 
Collector-Emitter. Voltage Diode Forward Current Temperature 


Nd 


ic — COLLECTOR CURRENT 


ic - COLLECTOR CURRENT — mA 
Ic — RELATIVE COLLECTOR CURRENT 


2 


ns 


TCT 








0 5 10 15 20 25 30 
Vce — COLLECTOR VOLTAGE — V Ip — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C 


Normalized Dark Current vs. 













: Ambient Temperature Switching Time vs. Collector Current Test Circuit 

” 25 Ip = 10mA Vec=10V 
a 
4 
rs $ 20 
cf 2 
; at Smee 
x = 
z : al a ee 
Q © 
2 z 
PLS Ssinail = : 
= S 1 iL. 1 
° I. 
: Imai 
is =. 5 
= TSS The input waveform is supplied by a generator 

0 _ with the following characteristics: ZgyT = 50Q, 
5 25 45 65 85 100 0.1 10 tp <= 15 ns. Duty cycle = 1%, pulse 
Ta — AMBIENT TEMPERATURE — °C Ic — COLLECTOR CURRENT - mA width = 100 ys. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


ea a AER I EIA I NT I IE II ST EAI IT SI a ES NT TERT EE I IE TT EE LOI EE TD TET ELE TE EEL LET  E E  ED 
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TRW Electronic Components Group 


Product Bulletin 5193 
January 1985 








Surface Mount Optically Coupled Isolators 
Types OPI210, OPI211 





Features 

© Micro miniature package—ideal for hybrid 
applications 

e TTL, DTL compatible 

e High DC current transfer ratio 

e Four bonding pads for attaching to hybrid 
substrates 

e 1 KV electrical isolation 

@ High efficiency gallium aluminum arsenide 
emitter 


Description 

The OPI210 and OPI211 are optically re 
isolators each consisting of a gallium aluminum 
arsenide LED and a silicon phototransistor 
mounted and coupled on a thick film ceramic 
substrate. These solid-state optocouplers are ideal 
for hybrid applications. Four thick film bonding 
pads make electrical connections easy. 


The OPI210 and OPI211 are identical except for 
the DC current transfer ratio. Both were designed 
with high reliability in mind and are ideally suited 
for use in MIL-STD-883 hybrid applications. 


Device mounting may be achieved using silver or 
gold filled epoxies. The OPI210 and OPI211 are 
sensitive to some hybrid cleaning processes. 
Consult factory for details. 


Optoelectronics Division, 





TRW Flectronic Components Group, 1207 Tappan Circle, 


TOP VIEW CONTACT VIEW (BOTTOM) 


.095(2.41) 


2.16 
WHITE DOT INDICATES ae 


ANODE (PIN 1) 


EMITTER COLLECTOR 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Input-to-Output Isolation Voltage..... 2.00.00. eee eee ee eee Bs honk des nea + 1000 voc‘) 
Storage Temperature Range........... 0.00 e eee ees -65°C to +150°C 
Operating Temperature Range................0 0... ccc ccc eee eee ence evens ~65°C to +125°C 
input Diode 

Forward DC Current (65°C or below)... 0.0.00. cece ee eee erence ee aes 20 mA 
Peak Forward Current (1 ys pulse, 300 pps) ........0.0 00 cece cece eee aes 1.00 A 
HEVOISC VONACD civic tan inakn huh Si GIR aha Waele adda de tata dnd denen entices aeea es 3.0 V 
POWSE DISSIDE LION eZ ajoctataseYanig bee cA Ne ear aah ctortetira, Sansle na ahagenen oie Mise nel leaded aks dense mes 30 mwi2) 
Output Transistor 

CollectorEmitter VOMAG8 i sc.cnasy tits daweead ew in sadusasukad oid th ipipewh ePeradad eeu 35 V 
Emitier-Collebieh VOltaGe a nn sn 240 oe ree acknenaasac tech lana takes baweaene hb eeue 7.0V 
Continuous Collector Current... 2.0... e evn eeeeenees 40 mA 
POWer DISSIPATION: Hint cod eae Ong ds Mee oe eee Cand doa chatacn’ dias ame biawardiys 200 mw’) 


Notes: (1) Measured with input diode bond pads shorted together and output bond pads shorted together. {2) Derate linearly 
between 65°C and 125°C free air temperature at the rate of 3.0 mW/°C. (3) Derate linearly to 125°C free air temperature at 
the rate of 2.0 mW/°C. 


Typical Performance Curves 


Diode Forward Voltage vs 
Diode Forward Current 


Ve - FORWARD VOLTAGE - volts 





IF - FORWARD CURRENT - mA 


Carrollton, 1X 75006 (214) 323-2200, TWX-910-000-5050 
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Types OPI210, OPI211 





Electrical Characteristics (74 = 25°C unless otherwise noted) 


[Symbol [Parameter =| Min. Typ.[Max.[Units] Test Conditions 


Input Diode 

We [foward Vole OSCSC—“~sS*~“—*S*S*S*~*~—“~rSS*~dSCSC~‘“iz I em C—~—“—~SCSCSCS 
Fle Reverse Curent ——SSSCSC~“~“~<“C~CSCS*St*t‘=~sSS*dSCS*‘“dzC A CCS 
Output Phototransistor 

/-ViBRICED | Collector-to-Emitter Breakdown Voliage ——S~SdY«S | —S«dYSSCdSC Cd A PO SOOSC~—S 
| V(BRIECO | Emitter-to-Collector Breakdown Voltage == | || VE 100 A IF=O 
| ICEO _| Collector-Emitter Dark Curent 00 A CEH 20V =O 

IF =10.0 mA, VCE=5.0 V 


Coupled : 
DC Current Transfer Ratio OPI210 uk th 
OP!211 } 200 % | IF =10.0 mA, VCE=5.0 V 
Clectoto Enter Sawaton Vo Dae Ve 10.0 ma, = 20 mA 
Vec=10.0 V, RL= 1000 
15.0 | ys | Pulse width= 100 ys, duty cycle=1% 


tr Output Rise Time 
tf Output Fall Time 


Typical Performance Curves 


Collector Current vs 
Forward Current 


cece oe oe ee 
Ta = 26°C al 







































Collector Current vs 
Ambient Temperature 


Collector Current vs Ambient Temperature 
for Various Diode Forward Currents 


w Latestv TTT TT TT 
eae cae ees 













CHRP 












i See 
0.0 4.0 0 16.0 20.0 


8.0 12. 
IF - FORWARD CURRENT - mA 





Collector Leakage Current vs 
Ambient Temperature 


t- IF=0 mA 
VCE=20 V 


—_ 


—_ 


— 


ICEO - COLLECTOR LEAKAGE CURRENT - A 





~10 
~60 -20 0 20 60 100 140 
Ta - AMBIENT TEMPERATURE - °C 













ie as i en as ecen aN eee 
\ j 1 
RRGSn 20ne  Pee 
eccpetcer) ces east 
S 40 = a @ 40 _ 2 40 = - 
Oe See ee 
oot + IZLE | feet a7ah= Zee eine ee 
2 20 ; 2 20 [a © 20 Pe 
eager ate be oy A i Reeser 





bee ale ec te ee 
-60 -20 0 20 60 100 140 
Ta - AMBIENT TEMPERATURE - °C 


Rise and Fall Time vs 
Load Resistance 


| wemtov 7} | | | | 
Peay Gas 
ee eee 
ear ese eee 
eae eeee 
A) jt 
ee ee 
Yee eae 
ASS hee mee 






16 








0 
0 1000 2000 3000 4000 5000 


RL - LOAD RESISTANCE - Ohms 










The output waveform is monitored on an 
oscilloscope with the following characteristics: 
tr=12 ns. Rin=1 MQ, Cin =20 pf. 


| eat | 
- aaa 


ton —-o-——>j 
t pool 
: i OUTPUT 


| 
fot off 





VOLTAGE WAVEFORMS 


Test Circuit 





ipF=10 mA 


2002 1000 


The input waveform is supplied by a generator 
with the following characteristics: Zgyt =50Q, tr 
= 15 ns, duty cycle= 1%, pulse width = 100 ps. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, 
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Optically Coupled Isolators 


Type OPI2100 





Features 

e 4 kV isolation 

@ High current transfer ratio 

© Direct interface with up to 10 TTL loads 
e UL recognized File No. £58730 


Description 

The OP!2100 consists of a gallium arsenide 
infrared emitting diode and an NPN silicon 
phototransistor mounted in a standard plastic six 
pin dual-in-line package. This device is designed to 
directly drive from 1 to 10 TTL loads and has 
very good output sinking characteristics at low 
sink current. 





.370(9.40) 
.330(8.38) 








hf 


3007.62) “90° .350(8.89) 
.26016.60) NOM 300(7.62) 
240(6.10) | 


DIMENSIONS ARE IN .014(0.36) 
INCHES (MILLIMETERS) 008(0.20) 


1 2010.51) fi (5) (4) 


.200(5.08) MIN 
MAX 


| 1 
125(3.18) | 
MIN 


.110(2.79} 
.050(1.27) 


MOLDED DOT INDICATES PIN 1 6 PLCS 


4 





.033(0.84) 
MIN 6 PLCS 
.021(0.53) 


.015(0.38) la 


Absolute Maximum Ratings (1; = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage... occ cece ee eeeeeeeees +4000 voc!) 
Storage Temperature Range...... 20.00.00. ccc cece cece eee e cerned ~55°C to + 150°C 
Operating Temperature Range........ 20.00. e eens -55°C to +100°C 
Lead Soldering Temperature (1/16 inch {1.6 mm] from case for 5 sec. with soldering iron)'2)... 6... 260°C 
input Diode 

PONWandrOG CUMEM atcon tetas, anantceu ete a stun d dyes PaG emda cubed ne deaeem aera wauturd et 60 mA 
Peak Forward Current (1 ys pulse, 300 pps)......... epaisagsingp adhd tee Leese ope tigi else oa acs 3.0 A 
PrOMEISE VOlAUG) ce fs 205% A icbe ts tes tc con aisle, octets Seuten kianieate stint tec tial ea Rosle a Gihihe 9h 6.0 V 
POW SP -UISSIDA OM seca tsteutord esa Stats ea AACN Sera ue hed ere buat eee ten eer ectaes 100 mw!3! 
Output Transistor 

COMBCTON-EMITEL VOMAOE. Sy osa-c cap ieuo dee Ak ORG EER ee ex A ebedaa saan add dukes dcreaee Miotous 30 V 
COIECIOR=Base VONGUE rs Ace verlag cee AOs cel Paced ihe Grciadinleaclait a oakng Sh asminpaatetind auc 30 V 
Eiitel GORCtOR VONAGE" a4, acs: aaianacthcrnatovantie tle ¢ly darcyd waa cemere eateuee Nod wesmakoaors 6.0 V 
POWED DISSPallONre jtvins Gale. gu eae ne cu ateutinr op cunt c ta, Gurecdat ct ca meanacwees eee gan 150 mw'4) 
Notes: 


(1) Measured with input diode leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.33 mW/°C above 25°C. 

(4) Derate linearly 2.0 mW/°C above 25°C. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


126 


Type OPI2100 





Electrical Characteristics (Ta = 25°C unless otherwise noted). 


[Symbol | —~=~S=SSS*Pavametor «Min. Typ-[Max.[Units| Test Conditions = 
Input Diode | 
TFowadVolage—SSCSCSC~“~*~“*~‘“‘“‘“;*;*dtSSC*SCSC*dC A Ve OSCSC~—SCSCSCSCSY 


VF 


Pg fever Curent St gee SSCSCSCSCSCSCS 


VIBRICEO | Collector-Emitter Breakdown Voltage | 30 | {| | Vo | tc=1.00 mA 
ViBRIECO | Emitter-Collector Breakdown Voltage 60; | [ov | lc = 100 pA 
VIBRICBO | Collector-Base Breakdown Voltage a aes lc = 10.0 pA . 















DC Current Transfer Ratio 
DC Current Transfer Ratio 
VCE(SAT}) | Saturation Voltage 





Typical Performance Curves 


Diode Forward Current vs Relative Collector Current vs Normalized Current Transfer Ratio 
Diode Forward Voltage Ambient Temperature vs Time 
100 











80 


60 


40 


If - FORWARD CURRENT - mA 
RELATIVE COLLECTOR CURRENT 


20 


NORMALIZED CURRENT TRANSFER RATIO - % 





PD (TOTAL) = 100 mw 





06 08 10 12 #14 «16 ~=«18 -50 -25 0 2 §0 75 100 100 1000 10,000 100,000 


Collector-Emitter Breakdown Voltage vs 
Base-Emitter Resistance 


V(BR)CEX - COLLECTOR-EMITTER 
BREAKDOWN VOLTAGE - V 





1 2 6 10 20 6.0 10 
RBE - EMITTER RESISTANCE - MQ 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 
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January 1985 








Optically Coupled Isolators 
Types OPI2150, OPI2250 





Features 

e 1500 or 2500 volt isolation 

© High current transfer ratio 

© Low cost 6 pin dual-in-line package 
e UL recognized File No. £58730 


Description 

The OPI2150 and OPI2250 each consist of a 
gallium arsenide infrared emitting diode coupled to 
an NPN silicon phototransistor mounted in a six 
pin dualin-line package. The OPI2150 and 
QPI2250 are identical except for input-to-output 
isolation voltage. 


Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


.370(9.40) 


ne 


.330(8.38) 


.260(6.60) 
.240(6.10) 


.300(7.62) 


— 


DIMENSIONS ARE IN 
INCHES (MILLIMETERS) 


.014(0.36) 


6 PLCS 
.008(0.20) 


(6) (5) (4) 


a 


at 18) .033(0.84) 


— MIN 6 PLCS 
021(0.53) 
01510.38) © PLCS 


.100(2.54) 
NOM 


ete tetrad | 
ae cae rs ee ors se ee coe 


-110(2.79) 
.050(1.27) 


Absolute Maximum Ratings (Ta =25°C unless otherwise noted) 


Input-to-Output Isolation Voltage OPIZ150..0 02.0 e ccc cece +1500 voc!) 
P2290 cat vastatelnensadbinenues sens Mae be +2500 voc!) 
Storage Temperature Range..........0. 000. cece cece e een 95°C te 150°C 
Operating Temperature Range............0. 000.00 ccc cece cee eee ee ~55°C to +100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)!2). 260°C 
Input Diode 
POPWANG WO CUMGHI sdict <tc pester thot 2402 ea.d Ray) Save Ae Sae ae aed ahdea cae eee bate as 60 mA 
Peak Forward Current {1 ys pulse, 300 pps)... 2... cece cece. 3.0A 
ROWOESE. VON AD Greece sce cease ose arent weedeat did alo wet radian & EMA goog Biale Ruaragae RIA 3.0V 
POWSE DISSIDAUIOM 202 bart ith he east. g hug nine na nctidl aula trident wee aa seceded 100 mw'3) 
Output Transistor 
Power Dissipation... 2.2.0 cece cece cece bebe ebb bbb bbb bene, 150 mw) 
BIB AIG ccetuacr ete ntpucpeue eae ona ones cuca te tide Sungate 4 satiacna pen cgay bee anh « 20 V 
VER BIC Otc raphe dete atest snemrec poh aredentaen ees cxte hoe ae aster esse IN acted etc dhtehetn dnhan hagcte og ats de tie Bees 30 V 
MT BRIE CO: ci bho beccte atresia tarieas cMsidhte eaeaaet sane wesc ohavaonuas domes wn grblchise shop meee Mio 5.0V 


Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is 
recommended. Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 1.33 mW/°C above 25°C. 
(4) Derate linearly 2.0 mW/°C above 25°C. 


Typical Performance Curves 
Diode Forward Current vs 
Diode Forward Voltage 


anne 
LUE 
neo 
rae sn 
A 
ap2480 


0.6 1.6 
. - site FORWARD sia ~Vo 


Relative Collector Current vs 
Diode Forward Current 
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Types OPI2150, OPI2250 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Parameter Min.[ Typ. |Max.[Units[ Test Conditions 


P| 0 | OV F= 10.0 mA 
VIBRIR __| Reverse Breakdown Voltage ete ede Vip 100 pk 
| IR Reverse Current | FEY 100 | A [VR =2.0V 


Output Phototransistor 


VIBRICEO _{ Collector-to-Emitter Breakdown Voltage | 20 | | =| VJ ic=1.00 mA | 
VIBRIECO _| Emitter-to-Collector Breakdown Voltage 150 [ | | Vv [iE=10.0 pA 
VIBRICBO | Collector-Base Breakdown Voltage i a ee ee 


Input Diode 
Forward Voltage 



























| (CEO Collector-Emitter Dark Current | sf 10.0 | 100 | nA | 
ICBO Collector-Base Dark Current rT 50 TAY 












Capacitance Collector-to-Emitter Pp OO | oak VCE =O 
DC Current Gain | ae ae VCE=5.0V, IC=100 pA | 


Coupled 


C/I DC Current Transfer Ratio ete s: 
VCEISAT} | Collector-to-Emitter Saturation Voltage FT O40 VY 


VISO Isolation Voltage OPI2Z150 1500 VDC } See Note 1 
OPI2250 2500 VDC 


Input-to-Output Resistance fio" | | | Vig = 500 V, See Note 1 
Input-to-Output Capacitance eee | oF | f=1.00 MHz, See Note 1 
tr Output Rise Time 2.0 ws | VCC= 10.0 V 
Ic =2.0 mA . 
tf Output Fall Time 20) us | RL=1000, See Test Circuits 


Typical Performance Curves 


Coliector Current vs Relative Collector Current vs Relative Collector Dark Current vs 
Collector-Emitter Voltage Ambient Temperature Ambient Temperature 





























































: “CTT TTT 
= 1.0 102 7 | 
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= BS 08 = 10] Z| 
: : mean 

— = 
: a eT 
S racy a=) 
= w 94 2 107! Z| 
o La 3 
: : me ROE R PEPE 
; TTT TELL] 6“ UEATEL PTE 
0 5 #0 15 #20 25 30 O50 -25 0 25 §0 78 100 10"50 228 ~0~SCOSCSSCSSSCTOO 
VcE - COLLECTOR-EMITTER VOLTAGE - V Ta - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C 
Rise and Fall Time vs Delay, Rise, and Fall Time Switching Time 
Load Resistance f vs Base Resistance Test Circuits 
No. 1 — Switching Time vs. Load Resistance 

‘ey Ca 
a a pon | 
; ed eS) ee input 
uid ‘ . p 
4 eyoL,)) Ler Tn ; 

: ye Merk > v5 
: foes Came a a es 
a 2 4.0 ; on ae No. 2 — Switching Time vs. Base Resistance 
ses = 3.0 Fae eh Voc = 10.0 V RIN Vee = 10V 
< sd 2.0 a ee ie oe 

RL = 10000 

1.0 eee (See Test Circuit 2) 
0 





0 200 400 600 800 1000 100K iM 10M 
RB ~ BASE RESISTANCE - 22 





RL - LOAD RESISTANCE - 0 ; 
TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optically Coupled Isolators 
Types OPI2151, OPI2251 


370 (9.40) 014 (0.36) 


6 “6 3 apa fo.20) © PLCS 
260 ce 60) -300 (7.62) .350 (8.89) 
240 re 10) NOM 195° -300 (7.62) 

| 90° | 


DOT INDICATES PIN 1 fd @ ® 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


020 (0.51) 
200 (5.08) min | 
MAX 


be ee es 





.125 (3.18) MIN 
6 PLCS 
.110 (2.79) | iM aaa 6 PLCS 
050 (1.27) 
-100 (2.54) NOM 

Features Absolute Maximum Ratings (T,=25°C unless otherwise noted) 
© 1500 or 2500 volt isolation Input-to-Output Isolation Voltage OPI2151 2... eee eee + 1500 voctt) 
@ High current transfer ratio 111.75 Daa ec Ue A meer oe ee +2500 voc) 
@ Low cost 6 pin dual-in-line package Storage Temperature Range.............0.. 000 ccc cece eee eee es da hig eileasas -55°C to + 150°C 
© UL recognized File No. £58730 . Operating Temperature Range .........0 20. cece cee ee eens ~55°C to + 150°C 

Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)'2) ... =... 260°C 
Description Input Diode 
The OPI2151 and OPI2251 each consist of a Forward DC Current............. cen ee eee ett ee eee ees 60 mA 
gallium arsenide infrared light emitting diode Peak Forward Current (1 ys pulse width, 300 pps)...... 0.0000 ccc eee cease 3.0A 
coupled to an NPN silicon phototransistor mounted dale Voltage Re ESSOS ae 
in a six pin duakin-line package. The OPI2151 and ae ede Oa sche Re todiadaiaemetenns tuncee ho usauya ttn ik tet teboe he 100 mW 
OPI2251 are identical except for input-to-output ana ransistor (4) 
solation voltage. OWEN OISSIDOUOM Frac tciotesiccare ternary ds dues, aotce steep tetatate daseRdddese ahd andte asics Silence 150 mW 

BIDRIC EUG terete ket Gt a lcenc alin ce ekee dns cesctll eee yy Lenya Soy tele AN Eat Met ge Sigler aha aak 30 V 

VIBRIGBOeas cd aca ae ined. irdys athe, ho nddenn an zeniede dh wana ianeae Seda Palsaue Akane ait 30 V 

WIBRIEC Uecetoas, © ence Bee Bote e eet sales Aa at ate be Doel edna tases cotta t lahehenuntel ate & 5OV 


Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA rosin flux is 
recommended. Duration can be extended to 10 sec. max. when flow soldering or using a solder pot. (3) Derate linearly 1.33 
mW/°C above 25°C. (4) Derate linearly 2.0 mW/°C above 25°C. 


Typical Performance Curves 
Diode Forward Current vs Relative Collector Current vs 
Diode Forward Voltage Diode Forward Current 


ip — FORWARD CURRENT —- mA 
ic — RELATIVE COLLECTOR CURRENT 
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Types OPI2151, OPI2251 





Electrical Characteristics (Tq = 25°C unless otherwise noted] 


P Symbol | ———SParameter_ «Min. Typ. [Max.[Units] __—‘Test Conditions = 


Input Diode 


Forward Voltage 1 sf} 150 | VO | iF=10.0 mA 











VIBRIR Reverse Breakdown Voltage eit oe ee IR=10.0 pA 
| sR. | Reverse Current 
Output Phototransistor 


VIBRICEO _ | Collector-to-Emitter Breakdown Voltage | 30 | fT VF p= 1.0 mA 
VIBRIECO | Emitter-to-Collector Breakdown Voltage | TVs] iE = 100 pA 


aay 
VIBRICBO | Collector-Base Breakdown Voltage Ff OV P= 100 pA 
| ceo Collector-Emitter Dark Curreni nA | Vce=10.0 V 
ICBO Collector-Base Dark Current | | 20 | nA | VCR =10.0 V 
; rar 


ia 
Capacitance Collector-to-Emitter el |] opF LT VCE=0 
DC Current Gain se | || WE=5.0 V, c= 100 pA 


E 
Coupled 


IC/IF DC Current Transfer Ratio 
VCEISAT) | Collector-to-Emitter Saturation Voltage 


ee eee 
VISO Isolation Voltage OPI2151 1500 VDC 
OPI2251 2500 VDC 
| tT 
























































es 
Output Rise Time VOCS. VIG =2:0 mA 
Output Fall Time RL = 100Q, See Test Circuit 
Typical Performance Curves 
Collector Current vs Relative Collector Current vs Relative Collector Dark Current vs 
Collector-Emitter Voltage Ambient Temperature Ambient Temperature 




















- 
4 
Las 
= 10.0 150 mW Power. 2 
E Dissipation = 
{ fea 5 
- 
= 8.0 = oe 
Mad Oo Cc 
cc rt} D> 
5 = _2 
= 
= 6.0 ° 2 
Q a pn 2 
x oF 
ar — — 
= 40 = ss 
o aad 
© 2.0 — 
Lut 
2 
0 1073 = 
0 5 10 15 20 25 30 ~50 -25 0 25 50 75 100 
Vce — COLLECTOR-EMITTER VOLTAGE — V Ta — AMBIENT TEMPERATURE — °C TA - AMBIENT TEMPERATURE - °C 
Rise and Fall Time vs Delay, Rise, and Fall Time Switching Time 
Load Resistance vs Base Resistance Test Circuits 
10.0 No. 1 ~ Switching Time vs. Load Resistance 
Veco =10V Rin Vec =10V 
Ic =2.0 mA 
$ 8.0 [~ (See Test Circuit 1) ” 
= INPUT 
= s 
F 6.0 - Vout 
o o 
2 z RL 
x =x 
x) ra} = 
E = : 
= 40 = 
se a No. 2 — Switching Time vs. Base Resistance 
! 
= 7 Voc=10V RIN Vec = 10V 
- 20 = Ic =2.0 mA : - 
RL = 10002 
(See Test Circuit 2) 
0 0 
0 200 400 600 800 1000 100K 1M 10M 
R. — LOAD RESISTANCE — {2 Rg — BASE RESISTANCE — 2 
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Optically Coupled Isolators 


Types OPI2152, OPI2252 





Features 

e 1500 or 2500 volt isolation 

© High current transfer ratio 

© Low cost 6 pin dual-in-line package 
e UL recognized File No. £58730 


Description 

The OPI2152 and OPI2252 each consist of a 
gallium arsenide infrared light emitting diode 
coupled to an NPN silicon phototransistor mounted 
in a six pin dual-in-line package. The OPI2152 and 
OPI2252 are identical except for input-to-output 
isolation voltage. 


Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


.370(9.40) 
.330(8.38) 


"90° .350(8.89) 
.300(7.62) 


t 


.014(0.36) 
.008(0.20) 


.260(6.60) 


DIMENSIONS ARE IN 
INCHES (MILLIMETERS) 


6 PLCS 


(4) 


d 


.033(0.84) 
“— MIN 6 PLCS 


| I 021{0.53) 


6 PLCS 
-100(2.54) 
NOM 


A ae ee oe ee as oe ee 


1012.78) 
.059(1.27) 


=  eieeteenenteatentastentendh | 
ei 


.015(0.38) 


Absolute Maximum Ratings (T,=25°C unless otherwise noted} 


Input-to-Output Isolation Voltage OPI2152.. 0. cece cece ees +1500 voc!) 
PDO shoe's tech gintn anette eatin oa ety Uf +2500 voc!) 
Sigrage Temperate Henge ..3s5 75 a.2dls tax aud eaotwedas Shadabw bi ahavekecwie ~55°C to + 150°C 
Operating Temperature Range............00 0000000 -~55°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)'2). 260°C 
Input Diode 
PORW AUG: Wey GUALEIN vino hates acs Bana thch bape hed Aindenn del teecncngy 4 al soiedyana nice a eOun y eat een adaakt 60 mA 
Peak Forward Current (1 ys oe IOS ates ate oie Sgn Son ots hed Beas Sandee Goats bake 3.0 A 
Reverse Voltage....... iat AP eink Bb, cde aac Bees SI ene sia niahe ig re Maan Goh Snatch Hie Gene 6G be axte e 3.0 V 
Power Dissipatign (25° Ch cs “nvia tt nclnnd sets a han tee eke 6 fue ei ed ctee shectashee 2 100 mw!) 
Output Transistor 
Power DISSIDATION..<..cueesudvwssy ui Oba vnePereveatee. deuseek ree Beha eetaa de 150 mw‘) 
BIC exer Pore seta oustame Blergtne Saansinsin oR aink ae Moh deeaey heat eoy <u Mea eee ae ..30V 
VIB RIOB cence sekenasas-ertloigsr am gtes aac icece atm coetiana Shes esos analkow ade dociecdniae Snape Mae ee tuetan n-eseo is 50 V 
MIB IEE Ofek tater eet teint es ote ea ed oc neta ae ehes Re ae alee es fh eho yd aclt 5.0 V 


Notes: (1) Measured with input diode leads shorted together and output leads shorted together: (2) RMA flux is 
recommended. Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 1.33 mW/°C above 25°C. 
(4) Derate linearly 2.0 mW/°C above 25°C. 
Typical Performance Curves — 
Diode Forward Current vs 
Diode Forward Voltage 


Relative Collector Current vs 
Diode Forward Current 





LECTOR CURRENT 






ery 
ry 
A 
ap2460 
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Types OPI2152, OPI2252 





Electrical Characteristics (Ta = 25°C unless otherwise noted] 


| Symbol | Parameter | Min. | Typ. |Max.|Units] Test Conditions 


Input Diode 
Forward Voltage rf 150} Vf IF=10.0 mA 
VIBRIR __| Reverse Breakdown Voltage | 30]; | | V [IR=10.0 pA 


| ss IRs Reverse Leakage Current ie 10.0 VR=3.0 V 


Output Phototransistor 
Emitter-to-Collector Breakdown Voltage 5.0 
V(BR}CBO _| Collector-to-Base Breakdown Voltage 


ICEO Collector-Emitier Dark Current 


ICBO Collector-Base Dark Current 
CCE | 


Capacitance Collector-to-Emitter 
DC Current Gain 


































ft 




















VeE=0 | 
VcE=5.0 V, C= 100 pA 
















































En 
Coupled 
DC Current Transfer Ratio | 40 | | hm [iF=100 mA Vee=50V 
Collector-to-Emitter Saturation Voltage P| L040] VL IF=10.0 mA Ic=500pA 
Isolation Voltage OPI2152 onl. ne See Note 1 
OPI2252 2500 VDC 
| RiQ._—_| Input-to-Output Resistance 10" a oe 
| CiO _| Input-to-Output Capacitance ee Wh mo | 
tf Qutput Fall Time 2.0 |= 1000, See Test Circuit 






Typical Performance Curves 


Collector Current vs Relative Collector Current vs Relative Collector Dark Current vs 
Collector-Emitter Voltage Ambient Temperature Ambient Temperature 











35 10° 
1 2 
< & 0 
i ce 2 
= > c 10 
z 2 = 
= S ee 
o 3 = 1.0 
S = a oe 
: : es 
= = 2 107' 
= = 
; fi i 
0 ay ‘ ‘ 0 . 1073! 
Qi te Br 5 6 7 -50 -25 0 25 50 75 100 -60 -25 0 25 #850 75 100 
VCE - COLLECTOR-EMITTER VOLTAGE - V TA - AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C 
Rise and Fall Time vs Delay, Rise, and Fall Time Switching Time 
Load Resistance vs Base Resistance Test Circuits 
Vec=10V aa L | No. 1 — Switching Time vs. Load Resistance 
| Ic= 2.0 mA 10 ay on pte RIN Vec =10V 
} (See Test Circuit 1) ar a eeleeeeeee 
ned INPUT 





SL 


Vout 
RL 


No. 2 — Switching Time vs. Base Resistance 


tr, tf - SWITCHING TIME - ps 
tr, tf - SWITCHING TIME - 2S 
[o>] 
Qo 





3.0 Vcc = 10.0 V RIN Vec = 10V 
2.0 Ic =2.0 mA 
RL = 10000 INPUT 







(See Test Circuit 2) 





Vout 





100K 1M 10M 


: £ R 
RB - BASE RESISTANCE - Q BS R= 1kO 


RL - LOAD RESISTANCE - Q 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optically Coupled Isolators 


Types OPI2153, OP12253 





Features 

@ 1500 or 2500 volt isolation 

@ High current transfer ratio 

® Low cost 6 pin dual-in-line package 
© UL recognized File No. £58730 


Description 

The OPI2153 and OPI2253 each consist of a 
gallium arsenide infrared light emitting dicde 
coupled to an NPN silicon phototransistor mounted 
in a six pin dual-in-line package. The OPI2153 and 
OPI2253 are identical except for input-to-output 
isolation voltage. 





.370(9.40) 
en 
.330(8.38) 


300(7.62) "90° .350(8.89) 


.260(6.60) NOM 300(7.62) 
240(6.10) | 





DIMENSIONS ARE IN 014(0.38) 5 preg 
INCHES (MILLIMETERS) 080.20) °° 


(4) 


a 


033(0.84) 
“~ MIN 6 PLCS 
021(0.53) , 
110(2.79) eae 015(0.38) © 
-050(1.27) 
___-100(2.54) 


-—.- 2 eee 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Input-to-Output Isolation Voltage OPI2Z153. 00... cece ccc cece +1500 voc!) 
OPA G Sek tad arotnd oh edn ete eeeetan aaa +2500 voct) 
Storage Temperature Range...................... ee Pet ete eer ee Te Ree ~ 56°C to + 150°C 
Operating Temperature Range..............0.0 0.0.00. ~55°C to +100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm} from case for 5 sec. with soldering iron}'2).. 260°C 
Input Diode 
OEY APG) GIG ICON bes 3.5 teers, te dotting eaecia cae atadtnan aude ea coe mies aad etn saat ec seal a 60 mA 
Peak Forward Current (1 ys nee WITS AUD? OOS), tte ain a tees Bak chen ale Red. Sli en deters dette asta 3.0 A 
ROWerSO VONAUES, ots cuss ek cia roe anes ore Lawn nae Races eke ee ete ye tere we 3.0V 
Power Dissipation (25°C) ......00..00. 2000.0. Sais heeds: teeth eadeetrin a: 100 mw!) 
Output Transistor 
POM NSS ALIN ca deh tec tht cersne sepa Si. peercatie toe tig Maire paresis leeoamals Semone doen ea 150 mw(4) 
GE i Oaes tae ho? oi atin se Me ve cute tA sere Me iO) aS coc Ree Socal SoMa oe LoL 8 he ai de ahr: 30 V 
VIBBICBO scoS te hets o Bae es Rat behets Pals Ht oted biti a beceic Meanahin nga tateats ears ahaa et 50 V 
MIB BIER U hace coitus cbt ne ae othe ae tate an ais ate Oke aa! eee eee tae alate enna ae ade 5.0 V 


Notes: (1) Measured with input diode leads shorted together and output Jeads shorted together. (2) RMA flux is 
recommended. Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 1.33 mW/°C above 25°C. 
(4) Derate linearly 2.0 mW/°C above 25°C. 
Typical Performance Curves 
Diode Forward Current vs Relative Collector Current vs 
Diode Forward Voltage Diode Forward Current 


If - DIODE FORWARD CURRENT - mA 
IC - RELATIVE COLLECTOR CURRENT 





0.6 0.8 1.0 1.2 1.4 16 © ©61.8 
Ve - DIODE FORWARD VOLTAGE - V IF — INPUT DIODE FORWARD CURRENT - mA 
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Types OPI2153, OPI2253 





Electrical Characteristics (14 = 25°C unless otherwise noted] 


[Symbol [Parameter | Min. | Typ. |Max.[ Units] Test Conditions 


Input Diode 
orward Voltage 










Reverse Breakdown Voltage 

Fi [Reverse Leakage Curent SCSCSCSC~C~* 
Jutput Phototransistor 
Collector-to-Emitter Breakdown Voltage ft Vf Ic =1.00 mA 
Emitter-to-Collector Breakdown Voltage | ot Vs g=100 pA 
Collector-to-Base Breakdown Voltage c= 100 pA 


Collector-Emitter Dark Curreni 





































































Collector-Base Dark Current ae a Vcp = 10.0 V - 
Capacitance Collector-to-Emitter ened 
roe Cunen Gan 
Coupled 
| iC | DC Current Transfer Ratio = | 8 0.0 mA, VCE=5.0 V 
| VcEISAT) | Collector-to-Emitter Saturation Voltage = | STS OT CV [= 10.0 mA, IC=2.0 mA 
tle 
7 OPI2253 2900 VDC 
| = RIO.—_=| Input-to-Output Resistance 1 he eS 
Input-to-Output Capacitance | 20 | | pF | f=1.00 MHz, See Note 1 
a0 || fs | i, Sn et ie 
tf Output Fall Time 2.0 ps | RL=100Q, See Test Circuit 1 








Typical Performance Curves 


Collector Current vs Relative Collector Current vs Relative Collector Dark Current vs 
Collector-Emitter Voltage Ambient Temperature Ambient Temperature 


TTT 
MUUERERD? 40 
Toe 
TTT 


7 Htth I i| ; 

a 0 1073 ’ , : Z 
0 1 2 3 4 5 6 7 -50 -25 0 25 a! 75 100 -50 -25 0 25 50 75 =100 
Vce— - COLLECTOR-EMITTER VOLTAGE - V Ta - AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C 






150 mW Power | \ 
Dissipation Su 


She as 
net 4p an 






10? 










RELATIVE COLLECTOR CURRENT 
RELATIVE 
COLLECTOR DARK CURRENT 
Oo 


Ic - COLLECTOR CURRENT - mA 

























Rise and Fall Time vs Delay, Rise, and Fall Time Switching Time 
Load Resistance vs Base Resistance Test Circuits 
| —_— bet 
ae No. 1 — Switching Time vs. Load Resistance 
10 tr - Rise Time (eesti RIN Vec = 10V 
eal 
7) 9.0 ~ as Oe | O 
4 ro 
( = 
re 1 8.0 
= = 7.0 
: 2 6 
= © 5.0 
5 = 
t . 4.0 No. 2 — Switching Time vs. Base Resistance 
= = 3.0 Vec= 10 V RIN Vcc = 10 V 
= = ic =2.0 mA 
2.0 Ry = 10000 INPUT 
1.0 (See Test Circuit 2) _J 
wo a - Vv 
° 00K 1M 10M OUT 
: TANCE - @ R 
RL - LOAD RESISTANCE - 2 B/= BASESRESES TANCE BS A= 1ko 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optically Coupled Isolators 
Types OPI2154, OPI2155, OPI2254, OPI2255 





Features 

e 1500 and 2500 volt isolation 
e Very low LED drive current 

© UL recognized File No. £58730 


Description 

The QPI2154, OPI2155, OPI2254, and OPI2255 
each consist of a gallium arsenide infrared 
emitting diode and an NPN silicon phototransistor 
mounted in a standard plastic six pin duatin-line 
package. This series is designed to provide 
electrical isolation at low operating currents. 





.370(9.40) 
.330(8.38) 


105° | 


“90° .350(8.89) 


-260(6.60) | .300(7.62) 


DIMENSIONS ARE IN 


.014(0.36) 
INCHES (MILLIMETERS) ————— § PLCS 


.008(0.20) 
(4) 


d 


.033(0.84) 
MIN 6 PLCS 


021(0.53) 
—| = '07510.38) © PLCS 


.100(2.54) 
NOM 


MIN 


Bee ce we ee ee ee 


mgm | 


-110(2.79) 
.050(1.27) 


Absolute Maximum Ratings (1, =25°C unless otherwise noted) 


Input-to-Output Isolation Voltage OPI2154, OPI2155 2... eee eee. +1500 voc!" 
OPIZ254OPIII6S ia uay osteenaw uae eines mod Axe +2500 voc!) 
Sldrage TeMperaire Nande<.s5 cass ceadew twee ea eet 2a8 os erature) bie Ree ~65°C to + 150°C 
Operating Temperature Range.......0 20.000 ~55°C to +100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron}'2).. 0... 260°C 
Input Diode 
PORWArO UG GUITEM Es 2a. awash eas om area ton arden ating wiehcrce red heal tee eas dante es Maafe tied bouned 60 mA 
Peak Forward Current (1 ys pulse, 300 pps)... 2.00, 3.0 A 
PEVOISE VONGUO ern cece sacod & be a ptcorte aide vouch int dha dmutursinch waits i Math gata Sousa ae 3.0 V 
POGUE LISSIDGHO stenoses teae eoasaencattdeceeatin ieee oateiseassdlhep Gulesaton wechatsiciias’ baton ante dikes” 100 mw'3) 
Output Transistor 
Collector EMmIMterVONdGe.c+.-5 2.4. ieu-dicace He lack ie Mc acho tnethaws teh eens es bol teen cree) 30 V 
LOMGCLOE-BASC: VONAGE siccc:a cas 8 eleeee ei bak Pray etek teen vies Lies ntawdws dante 30 V 
EIN R COBCIOR VOGUE csictd crit a.e8 lathe sxe ess rdnatgicntamecnwd eee taur wena eentun ay ack s 5.0 V 
POMEL LISSA LON 22% atin ats nacht states ar aatlnseade Goss artgatinactetnat Ai nceedeactans diiaaie sa dana tte 150 mw'4! 
Notes: 


(1) Measured with input diode leads shorted together and output leads shorted together. 

(2) RMA flux ts recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.33 mW/°C above 25°C. 

{4) Derate linearly 2.0 mW/°C above 25°C. 


eR 0 NCH TEN SE I HS PMSA LE ME IPSS EEN EEE ET NERS EI ETE LE ETE ENE LEELA TE ETL EE ANE ENE DANE LIE LLL LENE LDL EAE IEEE LD 
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Types OPI2154, OP12155, OP12254, OP12255 





Electrical Characteristics (74 = 25°C unless otherwise noted) 


[Symbol | —=SSSSParamoter «Min. Typ. [Max Units] Test Conditions —_—_—+| 
Input Diode 

| Me [Forward Voge OV p10 mA 
| tg | Reverse Curent A pet 
Output Phototransistor 

T Wipalceo | ColestorEmiter Breakdown Volage——~S~S~SST dS? 
| Viprieco | Emitter-Collector Breakdown Voltage =| 0 | ||| p= 100 pA 
Collestor-Base Breakdown Voltage Es a a 
Collector-Emitter Dark Current ae Vce=10.0 V 

Collector-Emitter Capacitance ff 80 | opt [ Vep=0 

tre [oc cure Gon Tite 8O EOC 




















| 





Coupled 










DC Current Transfer Ratio 
OPI2154, OPI2254 
OPI2155, OPI2255 








VCE=.50 V, Ip =.50 mA 
Vee =.50 V, I= 1.00 mA 


=1.00 mA 





Typical Performance Curves 















Diode Forward Current vs Relative Collector Current vs Normalized Collector Current vs 
Diode Forward Voltage Ambient Temperature Collector-Emitter Voltage 
1 SS ee 
= Normalized to: VOE= 5 V ae Gee 
= — = -_, 
, 50 es S IF Ly aa or | 
Z 2 $n] 
S 40 Ta=70°C = 3 ee ee pe ae 
= = a i es eee een ee 
2 } 5 Oe eal Gea ed, 
z= 30 ee | uw 8 10 | — ee 
z T= 25°C Mf | = = © 7 
S 20] A] w = [pf | [| oe" 
2 mast 5 2 rns | 
han a = ee 
= 10 f ae, 05 Gar Coane ans Nees 
Sap, 45m = 
0 Da Oo a Se ee eee ee ee 
06 08 10 142 #14 «16 = «18 -50 -25 0 25 50 75 100 0 2V av 6V BV 10V 


VcE- COLLECTOR-EMITTER VOLTAGE ~ V 
VF - DIODE FORWARD VOLTAGE - V TA - AMBIENT TEMPERATURE - °C . 


Collector-Emitter Breakdown Voltage vs 
Base-Emitter Resistance 


VIBRICEX - COLLECTOR-EMITTER 
BREAKDOWN VOLTAGE - V 





A 2 6 10 20 6.0 10 
RBE - EMITTER RESISTANCE - MQ 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optically Coupled Isolators 


‘Types OPI2500, OPI2501 





Features 

@ Two inverse parallel LEDs for AC to logic 
interfacing 

© Low cost six pin dual-in-line package ~ 


Description 

The OPI2600 and OPI2501 are bi-directional 
optically coupled isolators consisting of two 
gallium arsenide infrared emitting diodes connected 
in inverse parallel and an NPN silicon photo- 
transistor mounted in a standard plastic six pin 
dual-in-line package. This device is intended for 
applications where the input to the LEDs is AC. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


.370{9.40) 
.330(8.38) 


©@ © © 


el | +l mee 
fd ®@ @O- 


DIMENSIONS ARE IN 
INCHES (MILLIMETERS) 


014(0.36) 
008(0.20) © PLCS 


.350(8.89) 
105° °300(7.62) 


Q° me’ 


260(6.60 
240(6.10) 


MOLDED DOT 
INDICATES PIN 1 





/ 
ye .033(0.84) 


MIN 6 PLCS 
0.21(0.54) 
>| 015(0.38) © PLCS 


.100(2.54) 
NOM 


-110(2.79) 
050(1.27) 





Absolute Maximum Ratings (Ta=25°C unless otherwise noted) 


Input-to-Output Isolation Voltage... 2... 0... ec e ccc ccc cece ec ceeveeeeeeeveeee, +1500 vbe!"! 
Storage Temperature Range.................... 00. c eee esi tae - 66°C to +150°C 
Operating Temperature Range......... 2.26. -~65°C to +100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 3 sec. with soldering iron)'2).. 6s... 260°C 
Input Diode | | 
PORWaNG OG GUILIN 2yrecectaconit aati eet auten has ewe pauwa haree ree aes asaetea a ohana: +60 mA 
Peak Forward Current (1 ys pulse width, 300 pps)......0 000. eee +3.0A 
Power Dissipation... .. 0.0.00... c ccc ce ec cveeceeeeeeeeeee. Coiemietel ae hoi cee 100 mw's) 
Output Phototransistor 
VIBAICEO ssc dcceas pecy ease pie bcapla aden oy cai e st oe erento. Peedi eSie. Sa ei oae 30 V 
NPE IC BO ts Sere he ee ta star cies at Ae ts ern eh et tcih a Ua MR oe i Re AAR te eetnct gs 70 V 
VIBRIEG Cie c ah nec fet te ad tity atlas thas ey hactprn derek tb ene een tee! Ae Ae AS el a age Mecsas dod 5.0 V 
Power Dissipation api2500. wigietaaans ais a tadeagy out nang Mestad ah ae mudeatint a otiinente san meee 150 mw"! 
DRIZEU ste einehnee ceanscatascecag teacup am eaacentens ccetistbbctn. 300 mw'*! 
Notes: 


(1) Measured with input leads shorted together and phototransistor leads shorted together. 

{2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering or using a solder pot. 
(3) Derate linearly 1.33 mW/°C above 25°C. 

(4) Derate linearly 2.0 mW/°C above 25°C. 
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Types OPI2500, OPI2501 





Electrical Characteristics (Ta = 25°C unless otherwise noted! 


| Symbol [Parameter Min. | Typ.[Max.[Units) Test Conditions 


input Diode 


Pe [Fowadvoto ——SSOSCSCSSSSSCCCCY. Cd Sd = 


Output Phototransistor 



























VIBRICEO | Collector-to-Emitter Breakdown Voltage i¢= 1.00 mA 
VIBRIECO | Emitter-to-Collector Breakdown Voltage | 60 Ff | VY IE= 10.0 pA 


Collector-to-Base Breakdown Voltage | 7] | | Vf c= 10.0 pA 

Collector-Emitter Dark Current | | 5.0 | 50 | nA | VCE=10.0V | 
CCE Capacitance Collector-to-Emitter 6.0 oF | VCE=9 | 
hee | OC Curent Gain CERO WHOA 

Coupled | 

BC Coren Tatra orm [es] [| ® [ves an Wess 

OPi2501 | 200; | | % |iF=+100 mA, VCE=50 V | 

CTR Symmetry (0P12501 only) Obed} 20 I= +10.0 mA, VCE= 10.0 V 

| VCEISAT) | Collector-to-Emitter Saturation Voltage | | 0.80 | Vf lF= 410.0 mA, C= 1.00 mA’ 

| ——-Rid.—_—| Input-to-Qutput Resistance Vio =500 V. See Note 1 

Gupte Tine ee 

duu al Ti Sn Sh 













Typical Performance Curves 


Relative Output Current Normalized Collector Current vs Diode Forward Current vs 
Wave Form Ambient Temperature Diode Forward Voltage 


CTR SYMMETRY 





Ic — RELATIVE COLLECTOR CURRENT 
Ip — FORWARD CURRENT —- mA 





IceEo — NORMALIZED COLLECTOR CURRENT 





eg 1 (+) ——> ge —— i, (-) >| 


TIME Ta — AMBIENT TEMPERATURE — °C Ve — FORWARD VOLTAGE — V 
Relative Input Current Normalized Collector Dark Current Switching Time Test Circuit 
Wave Form vs Ambient Temperature 





Note: Rise Time (t,) is time required for collector 

current to increase from 10% to 90% of its final 

. value. Fall Time (tg) is time required for the collec- 

“50 25 0 250 80 75100 tor current to decrease from 90% to 10% of its 
Ta — AMBIENT TEMPERATURE — °C initial value. 


ip — RELATIVE FORWARD DIODE CURRENT 
IceEo — NORMALIZED COLLECTOR DARK CURRENT 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. eee are = 
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Optically Coupled Isolator 


Type OPI2630 





Features 

© Guaranteed performance over temperature 
@ Low input current required 

e 3000 VDC isolation voltage 

e DTUTTL compatible 5V supply 

@ Ultra high speed 

e 8 pin P-DIP package 


Description 

The OPI2630 consists of twin emitting diodes 
optically coupled to a pair of photodiodes 
amplified by high gain linear amplifiers. Each 
amplifier drives a Schottky clamped open 
collector output transistor. The net result is a 
dual DTL/TTL compatible, temperature, current 
and voltage compensated optoisolator. Very 
high speeds are possible with this design. 


The OPI2630 is designed for use where 
common mode signals must be rejected, such 
as in-line receivers and floating power 
supplies, motors, and their machine control 
systems. The QPI2630 also eliminates ground 
loops between system interfaces; for example, 


between a computer and peripheral equipment. 


In addition, high density, dual channel 
packaging allows increased board density and 
convenience. 


fo ae 91 OI 
oO ) © 


aah das 60) ae 7.87 , ae 
>00r 37 7.37 

ae yee } 01310.33) 

“T071018 18} 


DOT INDICATES PNI-Y G) @ @ @® 


DIMENSIONS ARE IN INCHES mas 


= Vec = 01 a i 
.020(0.5 1) 8 
.015(0.38) 





MIN 
025(0,64) ———+s 063(1.60) -| 4 Ae 
MAX 110(2.79) MAX 9 (20 (3) 
K 


(4) 
.090(2.29) 03510.89) A kK OA 


Absolute Maximum Ratings (Ta=25°C unless otherwise noted) 


Input-to-Output Isolation Voltage ...............000...00008. s pathatiacts aoe: Raines + 3000 VDC 
Operating Temperature Range... 0.2.0... ccc cece eect ees 0°C to + 70°C 
Siorage | GmMperature HANGEs 125 o-c oscuro wri gna Sane yo dnc Sane dane eae wkend -55°C to +125°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 3 sec. with soldering iron)... 2... 260°C 
Input Diode (Each Channel) 

Average Forward Cuments 2.2464... csp etr onc ehii selec an iue sy ee ieee ee kee tee, 15.0 mA 
ReVEISE UG VONAGE ctu nee teat ln ate atin ie A od oA ak ote ete te Ok ok cate ihe be a 5.0V 
Peak Forward Current (1 ms duration)... 00.0. n tenes 30 mA 
Output IC 

SUDPIY VONAGE = VEC a acecty eh amen deg Fein ihe wacaaad si aunee sree lanes seas 7.0 V (1 min. max.) 
Output Current - Ig (each channel)... 0... cece n cece eens 16.0 mA 
Qutput Voltage - Vo {each channel).............. fo ce cvs tinnGck we ee tec Dole Wide basa ae 7.0V 
Output Cotlector Power Dissipation... . ois. ccc cas erin sad dalye ee ke eda ues vevewebwees 60 mW 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 

(2) The tPLH propagation delay is measured from the 3.75 mA point on the trailing edge of the input pulse to the 1.5V 
point on the trailing edge of the output pulse. 

(3) The tPHL propagation delay is measured from the 3.75 mA point on the leading edge of the input pulse to the leading 
edge of the output pulse. 

(4) Each channel. 

(5) Measured between pins 1, 2, 3, and 4 shorted together, and pins 5, 6, 7, and 8 shorted together. 

(6) A .01 wF bypass capacitor should be connected between pins 5 and 8 


Caution: This component is susceptible to damage from electrostatic discharge. Normal static prevention procedures should be 
used in handling. 


ed 
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Type OPI2630 








Test Conditions 












VR=5.0 V, Ta=25°C 
Relative Humidity = 45%, t=5s, Vj.;=500 V 

Rj = 3500, CL=15 pF, Ip=7.5 mA, Ta = 26°C, Vec = 5.0 V 
Rj = 3500, CL=15 pF, lp=7.5 mA, Ta =25°C, Voc =5.0 V 











Typical Performance Curves 





Diode Forward Current vs Output Voltage vs 
Forward Voltage Input Diode Forward Current OPI2630 Transfer Characteristics 
—1Dt0———S—————S 
aes ee 
IOL(SINKING) = 13 mA 
coe ee - 
x DEE INR E 
& ae ae > 1 
eae SES = 
| oe | ee 
> r=} oS 
2 aE: URrERER S = 
a ee ae 5 & 
x fi aos MCT i = 
& ee eg 2 = 
e& Cory ; | 
* oo} 4 = = 
A SP" A 
ae "sae, 
| 
arr) ae a | 
100 1.10 «1.20 «61.300 -140—1.50 100200 3.0 4si CO 2.0 4.0 6.0 


Ve — FORWARD VOLTAGE - Voits If - INPUT DIODE FORWARD CURRENT — mA Vg - COLLECTOR VOLTAGE - V 


Propagation Delay, tpy, and tp_y vs 
Pulse Input Current, IfyH Test Circuit for Tpyy and Tp_y 












| GENERATOR } 


Zp = 500 
O V9 
MONITORING 
al ae *c, OUTPUT 
MONITORING 
NODE 


* C is approximately 15 pF, which includes = 
probe and stray wiring capacitance. 


tpyt, tpLy PROPAGATION DELAY - ns 


—— 350 mV (IpF=7.5 mA} 
INPUT ig mm em 175 mV (ip = 3.75 mA) 






5.0 75 10.0 15.0 
IH - PULSE INPUT CURRENT - mA 





OUTPUT Vg 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optically Coupled Triac Drivers 
Type OPI3009, OPI3010, OPI3011, OPI3012 


.370(9.40) 
a 
| 330(8.38) 


.260(6.60) 
.240(6.10) 


MOLDED DOT INDICATES PI 


4 


.200(5.08) 
MAX 

.125(3.18) 92010.51) 
MiN { MIN 


.140(2.79) 
050(1. 27 





Features 

© For 120 VAC operation 

@ 2500 VDC minimum electrical isolation 
@ Low LED trigger current to latch output 
® UL recognized File No. £58730 


Total Device Power Dissipation 
input Diode 

Forward DC Current 
Reverse DC Voltage................ 


Description 

The OPI3009, OPI3010, OPI3011, and OPI3012 
each consist of a gallium arsenide or gallium 
aluminum arsenide infrared emitting diode and a 
monolithic integrated circuit containing a photo- 
diode and a bidirectional switch, mounted in a 
standard plastic six pin dualin-line package. This 
series is intended to interface electronic controls 
with power triacs to control resistive and inductive 
loads as in motors, solenoids, and appliances. 


Power Dissipation 
Output Photosensor 
Off-State Terminal Voltage 


er  Y 


Power Dissipation 
Notes: 













.100(2.54) 
NOM 


Absolute Maximum Ratings (1, = 
Input-to-Qutput Isolation Voltage... ... 
Storage Temperature Range.......... 
Operating Temperature Range........ 


Ce Sy 
CD 


a ed 


On-State RMS Current .. .{T(RMS)... f 


Peak Non-Repetitive Surge Current (PW = 


.300(7 62) 





.014(0.36) 
0810.20) © PLCS 


MAIN TERMINALS 


DIMENSIONS ARE IN 
INCHES (MILLIMETERS) 


tt 
| | 

5 
! 
0330.84) | 
MIN 6 PLCS 
0211053 Aisa eee bl 
.015(0.38) 6 PLCS a) 2) 8) 


PIN 5 IS INTERNALLY CONNECTED TO THE TRIAC 
Seren ve al AND MUST NOT BE EXTERNALLY” 


25°C unless otherwise noted) 

+2500 voc"! 
~49°C to +150°C 
- 40°C to +85°C 


Lead Soldering Temperature (1/16 inch {1.6 mm] from case for 5 sec. with soldering iron)'2). 0.2... 260°C 
at os aah miata AAA Sets eee tete tae tae: 400 mw!) 

Wala Duck a haita di anairs ennai Oat FP ioctenatietdeen es OU SRA 

siamese taeioaaen eho tealent meets VR cic siceayamedcy dv 

ig ReMi asetolee adn ou aeien na ena taee Pp............100 mw") 

Pe ee ame eee OnE ee VDRM..............250V 

ull cal AAO iM cides bawe tans Voce ngal 100 mA 

60-60: HZ... We 70° Coc sce ccs eis vatvewesawneecs 50 mA 

10 ms, duty cycle=10%) ......... SMoiseeeoradegead 1.20 A 

Bip eon Dean Met nig eaioalys ae Rey Pp ........... 350 mwe 


(1) Measured with input diode leads shorted together and output leads shorted together. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 


(3) Derate 7.27 mW/°C above 25°C. 
(4) Derate 1.82 mW/°C above 25°C. 
(5) Derate 6.36 mW/°C above 25°C. 


Typical Performance Curves 


On-State Collector Current 


vs. On-State Voltage 


Test Conditions: 

Ta=25°C 

Pulse Width =800 ys (approx) 
‘9 § Duty Cycle-8% 


ON-STATE CURRENT (Amps) 


-4 -2 0 2 4 #6 
ON-STATE VOLTAGE (Volts) 
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Normalized LED Trigger Current 
vs. Ambient Temperature 





NORMALIZED LED TRIGGER CURRENT 


-40 -20 0 20 440 «60 80 
Ty - AMBIENT TEMPERATURE - °C 
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Types OPI3009, OPI3010, OPI3011, OPI3012 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


ee 


neu = 





Output Photosensor 


Forward Voltage 1.20 | 1.50 
1.40 . - 


ig nono ea eta 
















[IprM __| Peak Blocking Current, Either Direction | {10.0 | 100 | nA | VppM=250 V. Must be applied within dV/dt rating 
Peak On-State Voltage, Either Direction | of 175] 30] Vv | ITM = 100 mA 





15.0 Vius |RL=2.5 kD 


dV/dt Critical Rate of Rise of Off-State-Voltage = 72.5 kf 
dV/dt —_| Critical Rate of Rise of Commutating Voltage | | 140} | Vis | RL= 1.00 kO 


LED Trigger Current Required to Latch Output in Either Direction 
OPI3009 
OPI3010 
OPI3011 
OPI3012 


Holding Current, Either Direction 





Typical Performance Curves 
Static dV/dt Test Circuit 


RTest 





Scope 
.D.U.T.? Inputs 
(10X Probe) 





Pulse Mercury 
input Wetted R 
Relay LOAD 








Applied Voltage 
Waveform 


ov—-A + — ———-— => 
ag _ 63V0 _, 158 


TRC = TRC 


© The relay provides a high speed repeated pulse to the D.U.T. 

© 10X probes are used to allow high speeds and voltages. 

© The worst case condition for static dV/dt is established by triggering the D.U.T. with a normal 
input (LED) current, then removing this current. The variable RtEsT allows the dV/dt to be in- 
creased until the 0.U.T. continues to trigger in response to the applied voltage pulse, even after 


the LED current has been removed. The dV/dt is then decreased until the D.U.T. stops triggering. 


TRC Is measured at this point and recorded. 


Static dV/dt vs. Ambient Temperature 
and Load Resistance 


Ri - LOAD RESISTANCE - kQ (---) 
0 2 4 6 8 10 12.14 16 18 20 


Ty=25°C 
(Static dV/dt vs. Ry) 


STATIC dVidt - Vins 


RL=20 k2 mee 
(Static dVidt vs. Ta) = 
10 


Ta - AMBIENT TEMPERATURE - °C (—) 





mA | Main Terminal Voltage = 3. 


0V 
mA | Main Terminal Voltage = 3.0 V 
mA } Main Terminal Voltage = 3.0 V 
mA | Main Terminal Voltage = 3.0 V 








Waveforms: 
Function Generator Output: Ri Voltage: 


tp =e (Triac in ‘On’ State) 
Lf +9V NAS 
-9V— 
© 10X probes are used to allow high speeds. 
© Frequency ts increased until the triac stays “on” after being triggered by pushbutton. 


Frequency is then decreased until triac turns “off.” tp is measured at this point and recorded. 
¢ Commutating dV/dt = 36/tp. 








Commutating dV/dt vs. Ambient Temperature 
and Load Resistance 


Ry ~ LOAD RESISTANCE - kQ (---) 
0 2 4 6 8 10 1.2 14 1.6 1.8 2.0 





.20 
”n 
= 
=> 
' 
= 
> Ta=25 °C 
© Commutating dV/dt vs. Rp 
= 
Ee, J 
<a 
—_ 
=> 
= 
= 
i=] 
fos 








0 "25 50 75 100 
Ty - AMBIENT TEMPERATURE - °C (—) 
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Optically Coupled Triac Drivers 
Types OPI3020, OPI3021, OPI3022, OPI3023 


.370(9.40) 


.330(8.38) 


t SUU7.0¢ “90° .350(8.89) 


.260(6.60) .300(7.62) 
240(6.10) 


.014(0.36) 
~~~ § PLCS 
DIMENSIONS ARE IN .008(0.20) 


INCHES (MILLIMETERS) MAIN TERMINALS 


(5) 


o}— aT } 
y 1 
1 
J 
+e 
t 
t 
i 
Pf 
toclesce cod 





.033(0.84) 
“MIN 6 PLCS 
.021(0.53) 
£110(2.79) I~ “a7510 38) & PLCS (1) (2) 
050(1.27) 100(2.54) PIN 5 IS INTERNALLY CONNECTED TO THE TRIAC 
— DRIVER SUBSTRATE AND MUST NOT BE EXTERNALLY 
=. CONNECTED. 
Features Absolute Maximum Ratings (1,=25°C unless otherwise noted) 
© For 220 VAC operation Input-to-Output Isolation Voltage... 0.0... cece cece cee c eee eeseteeteereeees +2500 voc!" 
e 2500 VDC minimum electrical isolation Storage Temperature Range...........00. 0.0.00 cee eee eee ee ,- 40°C to +150°C 
© Low LED trigger current to latch output Operating Temperature Range............00 00.00. -40°C to +85°C 
© UL recognized File No. £58730 Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron}'2). 6... 260°C 
Total Device Power Dissipation ...... 0.2.00... c ccc cece ccc cece eee sceveceeeceeceee, 400 mw'3) 
Description Input Diode | 
The OPI3020, OPI3021, OPI3022, and OPI3023 Forward DC CORENE <ri5¥ wee ovat povarstovtuk o2¢tedeoaesbieeess ys havea tents 60 mA 
each consist of a gallium arsenide or gallium REVEISC UC VOlOOG x ican de wad omer yew wane ac Gh eee des pokgad Vig ot aes oe 3.0 V 
aluminum arsenide infrared emitting diode and a Power Dissipation... 00.0... cece ccc ccc cece cece se eeeeeenee, Pi: aceeeatiatiad’: 100 mwi4! 
monolithic integrated circuit containing a photo- Output Photosensor 
diode and a bidirectional switch, mounted in a Off-State Terminal Voltage ...........0.000.00 0... c cece eee eee VDAM cctx es iad eas 400 V 
Standard plastic six pin dual-in-line package. This On-State RMS Current... IT(RMS)... [Full Cycle}... TA=25°C 00. 100 mA 
series is intended to interface electronic controls BOGOHZ4 cust T OPO uses hohe baie bas Pb cee wee 50 mA 
with power triacs to control resistive and inductive | Peak Non-Repetitive Surge Current (PW=10 ms, duty cycle=10%) ......... Sere patie: 1.20 A 
loads as in motors, solenoids, and appliances. Power Dissipation ....0 0.0... 00 ccc cece c cece ecsee cee ceeeeeeeeeeee. PU), costco tea! 350 mw! 


Notes: 

(1) Measured with input diode leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate 7.27 mW/°C above 25°C. 

(4) Derate 1.82 mW/°C above 25°C. 

(5) Derate 6.36 mW/°C above 25°C. 


Typical Performance Curves 
On-State Collector Current Normalized LED Trigger Current 
vs. On-State Voltage vs. Ambient Temperature 






Test Conditions: 
1 Ta-25°C 

Pulse Width=800 ys (approx, 
f Duty Cycle-8% 


AVM se) 

| 
ek? aeeeRs 
tao eeled ele 
a? Gee eee 
-4 16 


ON- an ie ne A EMO ae 






ON-STATE CURRENT {Amps} 





NORMALIZED LED TRIGGER CURRENT 
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Types OPI3020, OPI3021, OPI3022, OPI3023 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


| Symbol | Parameter 


input Diode 


‘Min:| Typ.[Wax.[Units| Test Conditions _—_—~s 


ae Forward Voltage 1.20 | 1.50 lr = 10.0 mA 
1.40 | 1.70 IF =30 mA 


| IR | Reverse Current 


pai 08 a 
Output a 


| lonM _| Peak Blocking Current, Either Direction | 10.0 | 100 VoRM = 400 V. Must be applied within dV/dt rating 
Peak Qn-State Voltage, Either Direction || 178 | 3.0 | Vv | ITM = 100 mA 


dV/dt Critical Rate of Rise of Off-State-Voltage Vins | RL=1 kQ 
dV/dt Critical Rate of Rise of Commutating Voltage = ae RL=4 kQ 


Coupled 




















LED Trigger Current Required to Latch Output in Either Direction 













OPI3020 Main Terminal Voltage = 3.0 V 
OPI3021 Main Terminal Voltage = 3.0 V 
OPI3022 Main Terminal Voltage = 3.0 V 
OPI3023 Main Terminal Voltage = 3.0 V 





















Holding Current, Either Direction 





Typical Performance Curves 
Static dV/dt Test Circuit 










RTest 
+400 Scope 
Voc D.U.T.? Inputs 
(10X Probe) 
Pulse | Mercury 
Input Wetted 
Relay 






re —— 400 V Waveforms: 
Applied Voltage Function Generator Output: Ri Voltage: 


Waveform i tp =| (Triac in ‘'On’’ State) 
+9V 
OV — ee He ee 
63V 252 — pee ees 
TRC dVidt= ae = oar 
-9V— 


° 10X probes are used to allow high speeds. 
° Frequency | is increased until the triac stays “on” after being triggered by pushbutton. 
Frequency is then decreased until triac turns “off.” tp is measured at this paint and recorded. 


© Commutating dV/dt = 36/tp. 











e The relay provides a high speed repeated pulse to the D.U.T. 

@ 10X probes are used to allow high speeds and voltages. 

© The worst case condition for static dV/dt is established by triggering the 0.U.T. with a normal 
input (LED) current, then removing this current. The variable Rrest allows the dV/dt to be in- 
creased until the D.U.T. continues to trigger in response to the applied voltage pulse, even after 
the LED current has been removed. The dV/dt is then decreased until the D.U.T. stops triggering. 
TAC is measured at this point and recorded. 


Commutating dV/dt vs. Ambient Temperature 
and Load Resistance 


Ri - LOAD RESISTANCE — kQ (---) 
8 1.0 1.2 1.4 1.6 1.8 2.0 


Static dV/dt vs. Ambient Temperature 
and Load Resistance 


Ry - LOAD RESISTANCE - kQ (---) 
0 2 4 12 14 16 18 20 0 2 4 = 


HG 
Pht Tt tS 
CN EEE 

(Static dVidt vs. Ry) 












Ta= 25°C 
Commutating dVidt vs. Ry 








Ri=i kQ 
porate dVidt vs. ee 


STATIC dVidt - Vins 
Ps 
COMMUTATING dVidt - Vins 






RL 20 kQ2 
(Static dVidt vs. Ta) 





0 "25 50 75 100 


05 50 75 100 
Ta - AMBIENT TEMPERATURE - °C (—1 


Ta - AMBIENT TEMPERATURE - °C (—) 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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AIX 





Zero Voltage Crossing Optically Coupled Triac Drivers 
Types OPI3030, OPI3031, OPI3032, OPI3033 





Features 

@ For 120 VAC operation 

@ 2500 VDC minimum electrical isolation 

e Low LED trigger current to latch output 

© Zero voltage crossing for reduced EMI and line 
noise, and improved static dV/dt 

@ UL recognized File No. £58730 


Description 

The OPI3030, OPI3031, OPI3032, and OPI3033 
each contain a gallium arsenide or gallium 
aluminum arsenide infrared emitting diode and a 
monolithic integrated circuit containing a 
photodiode and a zero voltage bidirectional triac 
driver, mounted in a standard plastic six pin dual- 
in-line package. Required LED drive currents are 
30 mA, 15 mA, 10 mA, and 5 mA, respectively. 
This series is intended to be used for low power 
DC controlling of power triacs which in turn 
control resistive, inductive, or capacitance loads 
powered from 120 VAC. Zero voltage crossing 
ensures that the devices will not turn on until the 
line voltage reduces to 15 volts, typical. 


.370 (9.40) 


.330 (8.38) 
[oo © 
ce 


.260 (6.60) 300 (7.62) .350 (8.89) 
.240 (6.10) NOM 105° 300 (7.62) 


TLS 


ion aa 7 





DIMENSIONS ARE IN INCHES .014 (0.36) 


(MILLIMETERS) .008 (0.20) oaLce 


DOT INDICATES PIN <i @ ©) ® 


h .020 (0.51) 
A 


MAX 


AUF 
.125 (3.18) MIN ni oe (0.84) MIN 
ole 





pe ee ee ee oe oy 
loca mwen Jd 


6 PLCS 
021 (0.53) 
.110 (2.79) 015 (0.38) 6 PLCS (1) (2) (3) 
.050 (1.27) : ‘ PIN 5 IS INTERNALLY CONNECTED TO THE 
TRIAC DRIVER SUBSTRATE AND MUST NOT 
100 (2.54) NOM BE EXTERNALLY CONNECTED. 





Absolute Maximum Ratings [T, = 25°C unless otherwise noted) 


input-to-Qutput Isolation Voltage: «Jana ccc.a tine edda wetanl piwkaec Sev auetas od er Yaee eee ees +2500 VDC"! 
Siofage Temperature HANIC: + din ciakdae piced dy ont dnhdad ne di eaeedad obamnitaneeaoesds -40°C to + 150°C 
Operating Temperature Range... 0.0.0... ccc ete e ct ent t ene n ees ~40°C to +86°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering irony?) 0... 260°C 
Total Device POWEF DISSIPAUON 2a oic/awsie’ stew dia kee eadieas Bake aceon eh Seco eR Hes Saree 400 mW! 
Input Diode 
Per Ward UC GUITENE 2s acts aac Pheer y Gane $a dy Roe negate nae es Ee Aeade IE sean eta tee teak 60 mA 
everse-DU-VONGG.<.23.<.¢antatunced<epiis ibis ot ante en cet eeu 5 eee oe ore ne: 3.0 V 
POWER DISSIDOUOM: < 224 ast. eAluiiatuies sis anes nd wi mees hed eee Guat eanes Pl) tone bleceecdee 4s 100 mW) 
Output Photosensor 
Of State Terminal VOlNAQe': facuscusienen en icesetdes aera eaciesae eee NORM steve dass 250 V 
On-State RMS Current ..... IT(RMS)..... E Cycle, | TS D0 Ores aioure nied isa eG neeaela nes 100 mA 
S10 [0B : V0) Coreen eo | ed edo ene ene aan ae ae 50 mA 
Peak Non-Repetitive Surge Current (PW = 10 ms, duty cycle = 10%) ............... lS Ce emenre re 1.20A 


ROWE WISSIDQUON: secs Pactatdes ti aat be Casuals BTa want atehy Geb mite yatta PL) cenesneisa twas 350 mW) 
Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is recommended. 
Duration can be extended to 10 sec. max. when flow soldering. (3) Derate 6.67 mW/°C above 26°C. (4) Derate 1.67 mW/°C 
above 25°C. (5) Derate 5.83 mW/°C above 25°C. 


Typical Performance Curves 


Blocking Voltage 
vs. Ambient Temperature 


Normalized Trigger Level 
vs. Ambient Temperature 





1.16 2 

> 

| 7 

lu 

2 1.05 © 

5 oc 

° x 

> a 

ra) w — 
2 Pa ' 
= 4s uz 
= N 

pa) at & 

r=) qo 

a =3 

w ec 

AS fom ] 

3 95 = 

a ! 

= x 

So 

e 

0.9 F 
—40 ~25 0 25 50 75 85 —40 -25 0 25 50 75 85 


Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 
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Types OPI3030, OPI3031, OPI3032, OPI3033 





Electrical Characteristics (Tj = 25°C unless otherwise noted) 


| Symbol | Parameter | Min. | Typ.[Max.] Units | Test Conditions 


Input Diode | | 
Forward Vary [pip ieo] Vv e=W0maSSC~SCS 
fre ety C~SS 


| IR | Reverse Current 

Output Photosensor 

Tom Pek Bing Geer Orn TO TT ld wa 
[x — a i Bin Pf fit 


| Critical Rate of Rise of Off-State Voltage eo 


EER TAT 
























LED Trigger Current Required to Latch OPI3030 07 30 Main Terminal Voltage = 3.0 V 
Output in Either Direction (Rated IF7) OPI3031 ; : Main Terminal Voltage = 3.0 V 
OPI3032 5 ; Ri = 150 kQ: 
013033 | = 150 KO 


R 
See Note (1) 

15:00) 25 V IFT = Rated lft. MT1, MT2 voltage above which the 
device will not trigger 


pA | IFp and MT1, MT2 voltage as rated. Device in | 
pA | off-state. 





Typical Performance Curves 


Normalized Peak On-State Voltage Normalized Inhibit Voltage Threshold Normalized Inhibit Voltage Threshold and 
vs. Peak On-State Current vs. Normalized LED Trigger Current Blocking Voltage vs. Ambient Temperature 


300 
Normalized to: 
Maximum Rated If7 (5 mA, 
250 10 mA, 15 mA or 30 mA) \ 


and V(TH) 





1.5 








R 
=o 
oe 








1.05 
95 





Normalized to; 

Specified if = 0 

Ta = 25°C 
. 


THRESHOLD —% 
a 
THRESHOLD 


Note: [ty over 100 mA 
is pulsed. 


A 


Vr — NORMALIZED PEAK ON-STATE 
VOLTAGE, EITHER DIRECTION 
Vi(TH) — NORMALIZED INHIBIT VOLTAGE 
Vi(TH) — NORMALIZED INHIBIT VOLTAGE 
A— 39VLIOA SNIND019 G3ZHTWWHON — WHO, 





i 
Rs 
LEE EE 


0 200 400 600 800 1000 —40 ~25 0 25 50 75 100 


I7m — PEAK ON-STATE CURRENT, ley — NORMALIZED LED TRIGGER CURRENT — % Ta — AMBIENT TEMPERATURE — °C 
EITHER DIRECTION — mA 





Normalized Leakage Current In Inhibit State Normalized Leakage Current In Normalized Peak Blocking Current 


vs. Normalized LED Trigger Current vs. Ambient Temperature 
350 — 

















Normalized to: 
ip =0 
VorM = 250 


Normalized to: 
Specified If and 
VoRM 


Normalized to: 
Maximum Rated Igy (5 mA, 
10 mA, 15 mA or 30 mA) 


and IR(1) 'f 
a Ey aes 
50 P eT | tt 
0 50 100 150 200 250 300 0 20 40 60 89 100 
Igy — NORMALIZED LED TRIGGER CURRENT — % Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 







in(1) - NORMALIZED LEAKAGE CURRENT 
IN INHIBIT STATE — % 
i] 
Ss 
In(1) - NORMALIZED LEAKAGE CURRENT 
IN INHIBIT STATE 
IppmM — NORMALIZED PEAK BLOCKING 
CURRENT, EITHER DIRECTION 


fae ad 
Leal 
eee 
a 
— 
fe. 
ea 
\ A 
eo 
ys ee) 
el 
cod 
= 


CL UIT WIN! Ut 
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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# AX 











Zero Voltage Crossing Optically Coupled Triac Drivers 


Types OPI3040, 





Features 

© For 220 VAC operation 

e 2500 VDC minimum electrical isolation 

@ Zero voltage crossing for reduced EMI and line 
noise, and improved static dV/dt 

@ UL recognized File No. £58730 


Description 

The OPI3040, OPI3041, OPI3S042, and OPI3043 
each contain a gallium arsenide or gallium 
aluminum arsenide infrared emitting diode and a 
monolithic integrated circuit containing a 
photodiode and a zero voltage bidirectional triac 
driver, mounted in a standard plastic six pin dual- 
in-line package. Required LED drive currents are 
30 mA, 15 mA, 10 mA, and 5 mA, respectively. 
This series is intended to be used for low power 
DC controlling of power triacs which in turn 
control resistive, inductive, or capacitance loads 
powered fram 220 VAC. Zero voltage crossing 
ensures that the devices will not turn on until the 
line voltage reduces to 15 volts, typical. 


OPI3041, OPI3042, OPI3043 


.370 (9.40) 








a aenares DIMENSIONS ARE IN INCHES .014 (0.36) 
ee © (MILLIMETERS) ‘008 (0.20) ° PLoS 
.260 (6.60) 300 (7.62) .350 (8.89) 
240 (6.10) AOM 105° -300 (7,62) 
a ne eee 


DOT Pe @ @® ® 


ain TERMINALS 7 
(6) (5) (4) 










020 (0.51) 


.200 (5.08) MIN 
MAX 


125 (3.18) MIN 





ena 






033 (0.84) MIN 
6 PLCS 
021 (0.53 
aed 6 PLCS (i) (2) (3) 
.015 (0.38) - 
PIN 5 IS INTERNALLY CONNECTED TO THE 


TRIAC DRIVER SUBSTRATE AND MUST NOT 
hu ° 100 (2.54) NOM : 


BE EXTERNALLY CONNECTED. 
Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 





.110 (2.79) 
650 (1.27) 





Input-to-Output Isolation Voltage 2.2... e ent n ett e eee aes +2500 VDC" 
Storage Temper ature AENGe:..03 2.25 niow nat avansvn sad vedwet red sue esanneiemel ne tao batahe a: ~40°C to + 150°C 
Operating Temperature Range 4.05 6 af en ook euawtuaweete bales c.g Medes Mage eaue ene oteuns -40°C to + 86°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron}!) 2... 260°C 
Total Gevice Power DISSIPATION 2025.24 dation Bena dads oo Ractee Ici esas dovabaw Doduee sede nies 400 mw! 
Input Diode 
FORWard UG CUMEN  cn? ce tis. durtantetuesy eke catincen untae x sata eantuneuaes | eee rn eee 60 mA 
MEVEISE UG VON s6% shu. 'cers: ode ents chnats 5 Sumter ara tu y auucee et nblee aioe NBG Acadauaasets be saudi 3.0 V 
POWOL DISSIDGUON Stier ctathie pated aan Oe panmabne tunedin emyartmaeaae i eee eee: 100 mWi4) 
Output Photosensor 
Off State. Terminal: VOWAGG : desc asceiviwetescesuR eae ahuee eerie d AyeN NOPU dic ont tisteandides 400V . 
On-State RMS Current ..... IT(RMS)..... & Cycle, | pF DOP a tcntada Ante wo cry il the ee ind: 100 mA 
BUsBUCHZ ha. PAPI Dc ester tients ASusam asia Qh raenun 50 mA 
Peak Non-Repetitive Surge Current (PW = 10 ms, duty cycle = 10%) ............... TERM? o Scone aiatoe eee: 1.20 A 


POWSIDISSIDSTON x22 cn tanctrctnn dy bona eee se atin -e Me kclat ne dena uoqtiend Monee eee the. anes 350 mW) 
Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is recommended. 
Duration can be extended to 10 sec. max. when flow soldering. (3) Derate 6.67 mW/°C above 25°C. (4) Derate 1.67 mW/°C 
above 26°C. (5) Derate 5.83 mW/°C above 25°C. 


Typical Performance Curves 


Normalized Trigger Level 
vs. Ambient Temperature 


Blocking Voltage 
vs. Ambient Temperature 
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Types OPI3040, OPI3041, OPI3042, OPI3043 





Electrical Characteristics (T, = 25°C unless otherwise noted) 


| Symbol |  SCSPatrameter SSS Min. | Typ. (Max.| Units | Test Conditions 
Input Diode 

A ae 0 
[tg [Reverse Gren —SSSSCSC~—~—CSCSCS SY SC«d HO A [vee CSCSC™C~SCS 
Output Photosensor 

ion —_| Peak Blocking Curent, Eiher Orecion | [100] 100] A | Vpn 400 V. Mist be appied within dVit rating 
[Vim [Peak OnState Voge, Etter Drecton ———~SC~CSCSC*dCSTS | BO | Vig 100 mAPook 


Critical Rate of Rise of Off-State Voltage 












LED Trigger Current Required to Latch 0PI3040 
Qutput in Either Direction (Rated try) OPI3041 







Main Terminal Voltage = 3.0 V 
Main Terminal Voltage = 3.0 V 
OPI3042 Ry = 150 kQ 
OPI3043 Ry = 150 kQ 


[Fain tren Bier Bret A 0 
sation Vokag 0) AO 


a ele DD Dd Fel 
device will not trigger. 
Leakage Current in Inhibit State OPI3040 & OPI3041 100 | 300 pA | let and MT1, MT2 voltage as rated. Device in 


Typical Performance Curves 
































Normalized Peak On-State Voitage Normalized Inhibit Voltage Threshold Normalized Inhibit Voltage Threshold and 
vs. Peak On-State Current x00 Normalized LED Trigger Current Blocking Voltage vs. Ambient Temperature 


Normalized to: 
Specified Ir = 0 


Normalized to: 
Maximum Rated Ip 7 (5 mA, 
10 mA, 15 mA or 30 mA) 
and ViTH) 


VOLTAGE, EITHER DIRECTION 
THRESHOLD — % 
THRESHOLD 


Note: It y over 100 mA 
is pulsed. 


VtH — NORMALIZED PEAK ON-STATE 
Vi(TH) — NORMALIZED INHIBIT VOLTAGE 


Vi(TH) — NORMALIZED INHIBIT VOLTAGE 





A- 29VLIOA ININIO1S GIZIIVANYON — WC, 





0 200 400 600 800 1000 


-40 ~25 0 25 50 75 ~=—-100 
Itm — PEAK ON-STATE CURRENT, ipT — NORMALIZED LED TRIGGER CURRENT — % Ta — AMBIENT TEMPERATURE - °C 
EITHER DIRECTION — mA 
Normalized Leakage Current In Inhibit State Normalized Leakage Current In Normalized Peak Blocking Current 
vs. Normalized LED Trigger Current se Inhibit State vs. Ambient Temperature at vs. Ambient Temperature 


350 
Normalized to: 
Specified Ie and 


Normalized to: 
Maximum Rated tey (5 mA, 


100 


5 e o 
wi = = 
c 300 cc x 
c 10 mA, 15 mA or 30 mA) cc VDRM oz 
5 

= ee and IR(1) o a= 
rie id ti oy 
| 250 wu a4 

uu te < o 
Se << WS 
ate — a Oo 
wi << 

be wi? Qa 
an ak ws 
at 200 on = 
ws uo a5 
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+= Xz - 

2 a = = 
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= 150 s= of 
cs f 2a 
= S 1s 
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50 





ip7 — NORMALIZED LED TRIGGER CURRENT — % Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5221 
January 1985 - 








Optically Coupled Isolators 


‘Types OPI3150, OPI3250 








Features 

® Photodarlington output 

© High current transfer ratio 

@ 2500 or 1500 volt isolation ratings 
e UL recognized File No. £58730 


Description 

The OPI3150 and OPI3250 are optically coupled 
isolators each consisting of a gallium arsenide 
infrared emitting diode and an NPN silicon 
photodarlington mounted in a standard plastic six 
pin dual-in-line package. Except for isolation 


voltage, the OPI3150 and OPI3250 are identical. 






.370 (9.40) 014 (0.36) 


foo O | | 008 (0.20) 6 PLCS 
i Trt Lt af 


260 (6.60) 300 (7.62) 350 (8.89) 


.240 (6.10) NOM 105° 300 (7.62) 
90° | 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


DOT INDICATES aa @ @ ® 


.200 (5.08) MIN 
MAX | | 
I. (0.84) MIN 
6 PLCS 


021 (0.53) 
.015 (0.38) 


.125 (3.18) MIN 





110 (2.79) 6 PLCS 


050 (1.27) 





.100 (2.54) NOM 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage — OPI3150 0... eee + 1500 VDC" 
| OP BZ BU ccsiece haar, Qardle culate Carls alas +2500 VDC" 
Storage Temperature Range ......... 00... ccc cece eee eee tenes ~ 56°C to + 150°C 
Operating Temperature Range .............. 0.0 c cece cece ete e ees ~§6°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)” ......... 260°C 
input Diode i 
Forward DG CUM EM cca cuidisy war sas eesontas Gow ga Pate Muy ae seg Se San wees eee ais 60 mA 
Peak Forward Current (1 ys pulse width, 330 pps) ....... ioe Milter s Bed tt a A he hd ected 3.0A 
Reverse UG Villager Anns cicd ie it haut crue wcaie atime auc dsseahan bate anmmiiganentad-t an eted 3.0 V 
POWEr DISSIDAUOM pin s.sice bd. os ce eendtdee av cued Mla fk walt Ae en reenact 100 mw*! 
Output Transistor 
Collector-Emitter Voltage .............. 0.0. c eee eee. Te ROS Ree Ak Te Ben eee 30 V 
Polleotor Base: VONAGE nuns nga cud on aad eumeennnle eae y PaO yee et peR eed daeehn fe 30 V 
Emitter-Collector Voltage... cence cern cette net e tenn ees 5.0 V 
POWER DISSIDATIONS rion cctuctnosntt sce hen dap lewa lett tothe otee Datta teiss ah eee 150 mw"! 
Notes: 


(1) Measured with input diode leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.33 mW/°C above 25°C. 

(4) Derate linearly 2.0 mW/°C above 25°C. 


eg pnr ee em ea I ETI ST ELD TLL DI LEIDEN aT EAE EE eT LE IT TE LE ID 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OPI3150, OPI3250 





Electrical Characteristics (Ta = 25°C unless otherwise noted] 


[ Symbol | CParameter Min. | Typ.[Max.] Units | Test Conditions 
input Diode ) 
SE 


Forward Voltage 

9 i pa i 

Output Photodarlington | 
Tiana ble EnitarBratdown Voge 
[pan [oleae Beatdown Voraps f= = 
Theoret 

| Ieeo | Collector-Emitter Dark Current, | 00 | A ce 100VIp=0 
Coupled 

[i [Ota ar fa OA 
Collector-Emitter Saturation Voltage ff 100] | Vf p= 10.0 mA, Ip-100 mA ip-0 0s 


| tr Output Rise Time 3.0 ws | Veg = 10.0 V, Ic = 10.0 mA, Ry = 1090 
tf Output Fall Time 25 pS See Test Circuit 


Typical Performance Curves 



































Normalized Collector Current vs. Normalized Dark Current vs. Normalized Collector Current vs. 
3 Ambient Temperature Ambient Temperature 
106 1 
[es | Vce=10V = 
ra = Ta = 25°C a 
« ae [ea 
> 10 a= F 5 
e  —-t—, 3 oc 
ne: 2 mn aD x“ S 
o [Lp | é : 
ary i Ae eee 2 A 
as 7 7 — on N as 
iad Lil 
i : : 
2c 01 ee \ oa 
o | EE eee Oo 
= (eo * i 
an | fee am 2 = 
PA, | GORGES ESSE 
0 2 4 6 8 10 5 25 45 65 85 100 —50 —25 0 25 50 75 100 
Vee — COLLECTOR-EMITTER VOLTAGE — V Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 
Diode Forward Current vs. Normalized Collector Current vs. Switching Time 
Diode Forward Voltage | Diode Forward Current Test Circuit 
60 


SWITCHING TIME VS. LOAD RESISTANCE 





aeeryie 
PWT 
ee 


50 







ce 
CoAT 
Satmmniw iil 


40 


30 


a 
' 










= san 
i ; 
Pt A | 
10 F Y/ 7 | 
0 ze YY | |_| of its final value. Fall Time (t,) is time required 


0.6 08 1.0 1.2 1.4 1.6 1.8 for the collector current to decrease from 90% 
Vg — FORWARD VOLTAGE — V Ig — DIODE FORWARD CURRENT — mA to 10% of its initial value. 





20 | 


PLU EAL TU 
BRIG Gell 


Ip — FORWARD CURRENT — mA 


NOTE: Rise Time (t,) is time required for 
collector current to increase from 10% to 90% 


ic — NORMALIZED COLLECTOR CURRENT 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5222 
January 1985 








Optically Coupled Isolators 
Types OPI3151, OPI3251 





Features ) 

® Photodarlington output 

e High current transfer ratio 

e 2500 or 1500 volt isolation ratings 
@ UL recognized File No. £58730 


Description 

The OPI3151 and OPI3251 are optically coupled 
isolators each consisting of a gallium arsenide 
infrared emitting diode and an NPN silicon 
photodarlington mounted in a standard plastic six 
pin dual-in-line package. Except for isolation 
voltage, the OPI3151 and OPI3251 are identical. 





.370 (9.40) 


ooo an on 6 PLCS 


.260 (6.60) .306 (7.62) .350 (8.89) 
.240 (6.10) NOM .300 (7.62) 


_4 


DOT INDICATES PIN fe @ ® ® 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


4 020 (0.51) B etuot as (5) 
.200 (5.08) MIN 
pe Wea i. 


125 (3.18) MIN 033 (0.84) MIN 


6 PLCS 


.021 (0.53 
.110 (2.79) >| 015 — 6 PLCS 
.050 (1.27) 
-100 (2.54) NOM 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 





Input-to-Output Isolation Voltage — OPI3161 20. cee eens + 1500 VDC" 
OPA OV see casa patectmaha: eoeatacace att arcoewsee eve reaeeaties +2500 VDC" 
Storage Temperature Range ... 0.0... ccc ence e teen e es -55°C to + 150°C 
Operating Temperature Range «2... ckcacavetssesrs eaaee dues enue vase agewees -56°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron}... 2... 260°C 
Input Diode 
POLWALE "DE CUMEN tit t-neeaao5 4 edible Syke oad de aeeansenceen Sater iy Aid Sep eed Mentone dees 60 mA 
Peak Forward Current (1 ys pulse width, 330 pps)................. 00000. 3.0A 
HOVERSO UC VONA0ES twa sensi vince artes cuter a-ahiessaas Sees Kaede ea Da ete cee 3.0 V 
POWER DISSIDAON: fc. vu Geiriand bat GA ed heey Stes chon durs wea eon ae ren 100 mW? 
Output Transistor 
LOUBCtGI-Emitter VONAGE aais.c8 en Ae aye bees aeiwn 24 dele s che iw fe a tower eee bene 30 V 
Colleetal- Base: VONGG 45.o.2s.chade dt ah Bena aids ee tre i ee amie ed ae ke ae ees 30 V 
Emitter Collector Voltage .!1.9%..0 02.0% er iteremy techie Gawe dea hiys Okie ad eee wae awe aens 5.0 V 
POWEP UISSIDAUION <5 G tunics oid pen ene cod he dale Binh eras sacha Se aed we oA aaa 150 mW) 
Notes: 


(1) Measured with input diode leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.33 mW/°C above 26°C. 

(4) Derate linearly 2.0 mW/°C above 25°C. 


cia eens ei iim ian 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OPI3151, OPI3251 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 






Input Diode 


Output Photodarlington 


VIBRICEO Collector-Emitter Breakdown Voltage 


PW [ewadvoaeSCSCSCS~—CS 
[Reverse Curent SSOSCSSSSSSCCS TS 





Vipricg0 | Collector-Base Breakdown Voltage cece 


ViBRIECO | Emitter-Collector Breakdown Voltage 


[Symbol | ———~—~Parameter «Mins Typ. [Max] Units | ‘Test Conditions ———_—id 
peek i eeneatn ccm) 


VR = 50V 






Ie = 100 pA, 
Ic = ‘Ic = 100 pA, 





ICEO Collector-Emitter Dark Current 


Coupled 


P50} | | Vv | lp= 100 pA, 
i a ae al 


= 10.0 mA, Vcg = 1.00 V 





Typical Performance Curves 


Normalized Coilector Current vs. 


3 Collector- Emitter Voltage 


















5 vee -8V ++ —— 
ts ip =1mA Ligament 
a ee ee ees 
ce fh 
Bn eee 
ie a 
ae 2 ae ee Ee 
EE OE EF cove! TS GS EE 
a Hf + —\ 
7 a 
2) eee eee 
2 ff ee = 
| ie lee | 
Pe | Gea els Gee eee 
0 2 4 6 8 10 


Vce — COLLECTOR-EMITTER VOLTAGE - V 


Diode Forward Current vs. 
Diode Forward Voltage 






TL 
aie 
re TT 
IN 
WV 


0.6 0.8 1.0 1.2 1.4 1.6 1.8 
Vp — FORWARD VOLTAGE — V 









if — FORWARD CURRENT — mA 
= 





Optoelectronics Division, 


IcEg — NORMALIZED DARK CURRENT 


Ic — NORMALIZED COLLECTOR CURRENT 


Normalized Dark Current vs. 
Ambient Temperature 


5 25 45 65 85 100 


Ta — AMBIENT TEMPERATURE — °C 


Normalized Coiiector Current vs. 
Diode Forward Current 


wevsviT | TUT | TY 
RTT 
COE 
CCH 


0.1 1.0 
ip — DIODE FORWARD CURRENT — mA 


80 ; 












60 


40 


20 





0 


153 





100 


ic — NORMALIZED COLLECTOR CURRENT 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


TRW Electronic Components Group, 1207 Tappan Circle, 
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“Tarrolton, TX 75008 (214) 323-2200, TWX-910-060-5950 


Normalized Collector Current vs. 
Ambient Temperature 





50 -25 0 25 50 75 100 
Ta — AMBIENT TEMPERATURE — °C 


Switching Time 
Test Circuit 
SWITCHING TIME VS. LOAD RESISTANCE 





NOTE: Rise Time {t,) is time required for 

collector current to increase from 10% to 90% 
of its final value. Fall Time (tl is time required 
for the collector current to decrease from 90% 


o 10% of its initial value. 


Painted in VU. S.A. 
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Optically Coupled Isolators 


Types OPI3152, OPI3252 








Features 

© Photodarlington output 

@ High current transfer ratio 

- © 2500 or 1500 volt isolation ratings 
© UL recognized File No. £58730 


Description 

The OPI3152 and OPI3252 are optically coupled 
isolators each consisting of a gallium arsenide 
infrared emitting diode and an NPN silicon 
photodarlington mounted in a standard plastic six 
pin dual-in-line package. Except for isolation 


voltage, the OPI3152 and OPI3252 are identical. 





.370 (9.40) 
.330 (8.38) 


ro © © 
an 
.260 (6.60) 
.240 (6.10) 


£14 (0.36) 
.008 (0.20) 


ae 


-350 (8.89) 
105° (300 (7.62) 


90° ar’ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Petes ja 9 9 
.020 (0.51) 

.200 (5.08) MIN 

MAX "i | 


G PLCS 


.300 (7.62) 
NOM 


poT a ® ® ® 





\ 

j 

\ 

125 (3.18) MIN 033 (0.84) MIN ! 
6 PLCS 

\ 


“a 
024 (0.53) ma | 
>| 015 (0.38) OPLES - at RR al ae 
100 (2,54) NOM Ai 


(2) (3) 


110 (2.79) 
050 (1.27) 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Input-to-Output isolation Voltage — OPI3152 ... eee ee ee + 1500 VDC" 
OPIS 292 sere ean hee eet nt SR DEI eee +2500 VDC" 
Storage Temperature Range ....... 0... cece eee teen eens -§5°C to + 150°C 
Operating Temperature Range ............ 00.0000 cece cee eee - 56°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron!” ......... 260°C 
input Diode 
OPW AI -OG-CURBN isirg 6.0 ard eec acted Rate te ot act Pes welts na oni Nea Sah yah 60 mA 
Peak Forward Current (1 ws pulse width, 330 pps}...............0. 00.0 eee 3.0 A 
ROVeISO{UUVONBNG vite santo iaaG tae nal ewd Men senna enema ene hae os 3.0 V 
POWSE DISSIDAION) coeitic cir oir d owe U abet sane oheeae ened yi auss ee aden ees 100 mw®! 
Output Transistor 
Collactor- Emitter Voltage .sci0iiacwwe iis Cokie wha ¥n G08 PETER Rae eee oe Or exkexs 55 V 
Collactor-Base VONAGE 2. cc tckeccunncided erode awed Gun eee boacee sed abe awe AF renee Res 55 V 
Emitter-Collector Voltage... 0... cece ees batts haves 5.0 V 
POWOr VISSIDAUDN: 414-2 chara eadeeancus rears ee aek aha se tated ear errssusaes 150 mW"! 
Notes: 


(1) Measured with input diode leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.33 mW/°C above 25°C. 

(4) Derate linearly 2.0 mW/°C above 25°C. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OPI3152, OPI3252 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


| Symbol [| Parameters Min. [ Typ. [Max.| Units | Test Conditions 
Input Diode 

PW [forward Votage—SSSCSCSCSCS~SSdSC Sd Vp 
Pia [Reese trent SSCS A 


Output Photodarlington 
ViBRICEG | Collector-Emitter Breakdown Voltage 155 | | | Vf Ip = 100 pA, Ip = 0 
VipricBo _ | Collector-Base Breakdown Voltage eae aes = 100 pA, Ie = 0 














VIBRIECO | Emitter-Collector Breakdown Voltage | | 
ICEO Collector-Emitter Dark Current en a 7 - 70 0 V = 0 


Coupled 


Ic/le DC Current Transfer Ratio | 300} =| | % i Ip = 10.0 mA, Veg = 5.0 V 
VCEISAT) | Collector-Emitter Saturation Voltage Pee fe TOD = Ir = 50 mA, Ic = 50 mA, Ip = 0 . 


ty Qutput Rise Time 3.0 ws | Vcc = 10.0 V, Ip = 10.0 mA, Ry = 1000 
tf Output Fall Time 25 ws | See Test Circuit 


Typical Performance Curves 








Normalized Collector Current vs. 
Ambient Temperature 


Normalized Dark Current vs. 
Ambient Temperature 


Normalized Collector Current vs. 
Collector- Emitter Voltage 


0.1 


OA 
TN TNE 
IcEO — NORMALIZED DARK CURRENT 


Ic — NORMALIZED COLLECTOR CURRENT 
= 
ic — NORMALIZED COLLECTOR CURRENT 





i 
i 


0.01 
0 2 4 6 8 10 5 25 45 65 85 100 —50 —25 0 25 50 75 100 
Vce — COLLECTOR-EMITTER VOLTAGE — V Ta — AMBIENT TEMPERATURE - °C Ta — AMBIENT TEMPERATURE -— °C 


Diode Forward Current vs. 
Diode Forward Voltage 








Ta = —55°C 





Ip — FORWARD CURRENT — mA 
w 
oa 


mae 1 = 
LLY | | 


0.6 0.8 1.0 1.2 1.4 1.6 1.8 
Ve — FORWARD VOLTAGE — V 


Ic — NORMALIZED COLLECTOR CURRENT 


Normalized Collector Current vs. 
Diode Forward Current 


80 ¢ 











: Lt TT | UM 
BRR HIEP All 
PE TTT AT 
Pomel alleen al 
HD ell 
PT EAT TT 
[Lute | i 


0.1 
!p — DIODE veaaaai dhaceaie mA 


40 


20 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optoelectronics Division, 
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Switching Time 
Test Circuit 
SWITCHING TIME VS. LOAD RESISTANCE 


Rin Vec 
INPUT 


Vout 


NOTE: Rise Time (t,) is time required for 
collector current to increase from 10% to 90% 
of its final value. Fall Time (t¢) is time required 
for the collector current to decrease from 90% 
to 10% of its initial value. 


Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


Printed in U.S.A. 
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Optically Coupled Isolators 


Types OPI3153, OPI3253 








Features 

© Photodarlington output 

@ High current transfer ratio 

e 2500 or 1500 volt isolation ratings 
@ UL recognized File No. £58730 


Description 

The OPI3153 and OPI3253 are optically coupled 
isolators each consisting of a gallium arsenide 
infrared emitting diode and an NPN silicon 
photodarlington mounted in a standard plastic six 
pin dual-in-line package. Except for isolation 


voltage, the OPI3153 and OPI3253 are identical. 





Optoelectronics Division, 





RW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


.370 (9.40) 
.330 (8.38) 


©® © @ 


a; 


.260 (6.60) .300 (7.62) .350 (8.89) 
.240 (6.10) NOM 105° .300 (7.62) 


90° 4 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


DOT sae neo @ ® @ 


.200 (5.08) MIN . 
7 if 


.125 (3.18) MIN -033 (0.84) MIN 


6 PLCS 
.021 (0.53) 
015 (0.38) aires 


.100 (2.54) NOM 





-110 (2.79) 
.050 (1.27) 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage — OPIS153 . 0... eee +1500 VDC" 
ENP) 70 ay, ccceshatn ie atau g Reso abate aad wwnekiie rated +2500 VDC" 
Storage Temperature Range... .... 0.6 een nes ~ 56°C to + 150°C 
Operating Temperature Range ............ 0.0.0 cece ccc cette eee e ees -55°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)? ......... 260°C 
input Diode 
POP Wald WC GUIT ONE sexs sseteratcceaue escapee aoe eae wet ead en? RAD adalat welts eens Aphids 60 mA 
Peak Forward Current (1 ws pulse width, 330 pps) ......... 2.000. ee 3.0A 
POVErS@ UG VOM Bis, ric Ai tg ere ates weed od in tare ie hare en ete ech a kh Aa a 3.0 V 
POWON UISSIDGUON 8.55.04 sn tratne tei bniet ecdea eae a a eid oer AA ee eens 100 mW! 
Output Transistor 
ColleGtor- Emitter Voltage sic. 6 ac 5 2 baw d eneatexenrteiatn ses adeanetin weed AoC ne ue 25V 
Gollector- Base: VoOllade: = 6.as02.6 ein a vee barca Sy dake ds tle ndtha hi Sua aed + iatiend ari wea Mea Os 30 V 
EMitter-CONCCtOr VOITAOE 2.2% i noeded, Comsirtutdund btw Gaede dels th eb t ORG ee tke wae 9.0 V 
POWOI DISSIDAHON, csi dctaretet ad eta ah aceoud aed oats Seenah Bakes ee eae oe een 150 mW) 
Notes: 


(1) Measured with input diode leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.33 mW/°C above 25°C. 

(4) Derate linearly 2.0 mW/°C above 26°C. 
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Types OPI3153, OP13253 





Electrical Characteristics (T, = 25°C unless otherwise noted) 


[Symbol | ———=~=s=~Sarameter «Min. Typ. [Max.] Units ‘Test Conditions 
Input Diode | . 

PvE [foward hae —SSSSSCSC~SS*dSCS~C*dzSS Vp 0A 
[ta [Rovese Curent SSS C~*d 0 | [Vg BV 
Output Photosensor 

[ WipRiceo | Colectartmiter Breakdown Votage ——=—S~S~S~SC‘ | «dT Sd mA CSC~SCS 
ViBRICBO _{ Collector-Base Breakdown Voltage a a a 
ViBRiecg | Emitter-Collector Breakdown Voltage oe a 
cen | ColestorEminer Oak Curent SSCL «dO 


Coupled | | 
Ic/lF DC Current Transfer Ratio Lm ah a Ip = 1.00 mA, Veg = 5.0 V 
VCE(SAT Collector-Emitter Saturation Voltage Pf OO} lp = 1.00 mA, Ic = 1.00 mA 


ty Output Rise Time 3.0 us | Vcc = 10.0 V, Ip = 10.0 mA, Ri = 1000 
| tf Output Fall Time - 25 BS : 


See Test Circuit 
Typical Performance Curves 













































Normalized Collector Current vs. Normalized Dark Current vs. Normalized Coilector Current vs. 
Collector-Emitter Voltage , 


Ambient Temperature Ambient Temperature 


Vee = 10V 
Tp = 25°C 









104 


103 


102 


Ie — NORMALIZED COLLECTOR CURRENT 
Iceg —- NORMALIZED DARK CURRENT 
Ic — NORMALIZED COLLECTOR CURRENT 










10 


1.0 
5 25 45 65 85 100 -50 -25 0 25 «#8950 75 100 
Vee — COLLECTOR-EMITTER VOLTAGE — V Ta - AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 
Diode Forward Current vs. Normalized Collector Current vs. Switching Time 
Diode Forward Voltage Diode Forward Current Test Circuit 
60 ¢- 80 SWITCHING TIME VS. LOAD RESISTANCE 
e twee ll | TT | LY 
iy Ip =1mA i Rin Vee 
: COMIC 
T S60 7 
: ee eer All fa 
2 40 = f' 
5 a Vout 
ra) ©o 40 
2 30 3 
< Tp = -55°C ? wl 
S hK Petia) Sati 
: Sar 7 ee 2 2 V, 
a i A 4 ° : ' ray : 
rs wh FF aeiae ( ed NOTE: Rise Time (t,) is time required for 
=) ’ 


collector current to increase from 10% to 90% 


|W | || of its final value. Fall Time (ts) is time required 


0.6 08 1.0 1.2 1.4 1.6 1.8 0.1 1.0 10 100 for the collector current to decrease from 90% 
Ve — FORWARD VOLTAGE — V ip — DIODE FORWARD CURRENT — mA to 10% of its initial value. 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5228 
January 1985 








Optically Coupled Isolators, High Vigryceo 


Types OPI6000, OPI6100 





Features 

e 300 V collector-emitter breakdown voltage 
© Low cost 6 pin dual-in-line package 

e UL recognized File No. £58730 


Description 

The QPI6G000 and OPI6100 are optically coupled 
isolators each consisting of a gallium arsenide 
infrared emitting diode and an NPN silicon 
phototransister mounted in a standard plastic six 
pin dual-in-line package. This series is intended for 
applications where high collector-emitter 
breakdown voltages are required. 





sy (9.40) 014 (0.36) 


x Poo "oO 08 (6.30) O PLES 

sieht (6.60) 300 (7.62) -350 (8.89) 

240 i. 10) NOM 105° -300 (7.62) 
peu 4 


DOT INDICATES PIN 1 +o ® ® 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


020 (0.51) 
MIN 


.200 (5.08) 
MAX 
125 (3.18) MIN ‘ Lees (0.84) MIN 
6 PLCS 


.021 (0.53) 
.110 (2.79) 095 (0.38) 6 PLCS 
050 (1.27) 
.100 (2.54) NOM 


Absolute Maximum Ratings (T= 25°C unless otherwise noted) 


Yo eatenieeteetteeatemieh | 
a 


Input-to-Output Isolation Voltage... 2... ccc cece cee e cee e ete eeeeees +1500 voc!" 
Storage: hemnperatiivre Ranges-.s, 4.25 ads. Gekee een cewwedeuia ds eecestees hese - 55°C to + 150°C 
Operating Temperature Range............0 0000s ~55°C to +100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)'2).. 6... 260°C 
Input Diode | 
TORUS GUM CU VD cael Stee acs 8 orate ete gt Sree te ata Sete cana aatl outa tee Dea atala tok, fe 60 mA 
Peak Forward Current (1 ws pulse width, 300 pps)... 6.000. cece eee 3.0 A 
OVOISE VOIIUG: o'y arect t8. ain oo aid. S's: toa ba 8 Goh eee Minh Rao bb eee ome ee ee 3.0 V 
POWER DISSIDANDN a ec cnesesca treguld ademandean elenadiun bonrvatinseeaeetetaletus 100 mw'3! 
Output Phototransistor 
BIRR EO aha searqa tears oi deta elon aukndeabenieds POO sth sou na cesta erapete s Sata wickoctewte mas 300 V 
PIB TOGt 5 cama cteaeln eaeee acid onclita Seas 200 V 
VIBRICBO sos ccoug acts wade Kpaeeord ue wes DPIOUO Ds 3% cinta 8 tasesaPacktbsxsaue balen 300 V 
7 DENG VO ess cea geese onc teria esata aesteln mecca 200 V 
VIBRIECO......... EDR skeet aig coe Bute hoes ead 9G A oe estes laleing, ata tot cick tinea codec Sexe 7.0 V 
POMEL DISSIAHON rs cartute ceric’ nhene ing, acento tendered ont bere raie dae cad ith gale Satan be 300 mw'4! 
Notes: 


(1) Measured with input diode leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.33 mW/°C above 25°C. 

(4) Derate linearly 4.0 mW/°C above 25°C. 
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Types OPIG000, OPI6100 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 


[ Symbol [Parameter Min. | Typ. [Max.|Units] Test Conditions | 


Input Diode | . 
[WF [Fowadvolage SOS*C~“~*~*~—~*~—“—SsSsSSSC‘dSC*“‘(¥T OO VO OOCOC™~—~S~SCS 
Tih [Rovere Curen ——SSSCSC~S~S~“—~SsSsSsSTSCSYCTSd I a eS 


Output Phototransistor 


VIBRICEO | Collector-Emitter Breakdown Voltage (See Note 1) PIB | 300 IC = 1.00 mA 
OPI6100 
























































WiBAIECO | Enver Cofector Breakdown Vokag PM ee 
VIBRICBO | Collector-Base Breakdown Voltage OPI6000 | 300 - V {ic=100 pA, F=0 | 
OPI6100 | 200 bile 

ICEO Collector Dark Current OPI6000 100} nA | VcE=200 V, RpE=1.00 MQ 

oe abi} |_| a0 | a | voet00 V, Reston Me 
oupled 

DC Current Transfer Ratio OPIG000 Et ae lf = 10.0 mA, VCE=5.0 V 
OPIG000 | 10.0 % | IF=10.0 mA, VCE=5.0 V 
Collector-to-Emitter Saturation Voltage | | O40 | VV [iF=100mA Ic=O50mA Cd 
| _VISO__| Isolation Voltage Es a a 
| Rio. —_{ Input-to-Output Resistance 10" | =| {| Q@ | Vio =500 V, See Note 1 
Input-to-Output Capacitance | pF | f= 1.00 MHz, See Note 1 

toff Turn Off Time 2.5 s | lF=2.0 mA, See Test Circuit 








Typical Performance Curves 











Collector Current vs Collector Current vs . Relative Collector Current vs 
Collector-Emitter Voltage Collector-Emitter Voltage Diode Forward Current 
OPI6000 OP16100 
; : = 
i 1 = 
- = 5 
3 rs - 
3 é 
ec i. 4 iw 
o o al 
& 5 o 
4 s S 
: : : 
' | < 
2 2 i 
0 1 2 3 4 5 6 7 0 1 2 3 4 § 6 7 
Vce — COLLECTOR-EMITTER VOLTAGE — V Vce — COLLECTOR-EMITTER VOLTAGE — V ig — DIODE FORWARD CURRENT — mA 
Relative Collector Current vs Relative Collector Dark Current vs Switching Time 
Ambient Temperature Ambient Temperature Test Circuit 
i : ] Switching Time vs Load Resistance 
Test Conditions: 
1.2 Rin Vec = 10 V 
tNPUT 


vk 


Vout 
Rt 


Note: Rise Time (tr) is time required for 
collector current to increase from 10% to 90% 
of its final value. Fall Time (tf} is time required 
for the collector current to decrease from 90% 
to 10% of its initial value. 


RELATIVE COLLECTOR CURRENT 
IcEg — RELATIVE COLLECTOR DARK CURRENT 





~§0 ~-25 0 25 = 50 75 100 125 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE -— °C 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5231 
January 1985 








Optically Coupled Isolators — 
Types OPI7002, OPI7010, OPI7320, OPI7340 





Features 

© 6 kV electrical isolation 

© Low cost plastic housing 

@ UL recognized File No. £58730 


Description 

The OPI7002, OPI7010, OPI7320, and OPI7340 
each consist of an infrared emitting diode coupled 
to an NPN silicon phototransistor (OPI7002, 
OP!7010) or photodarlington (OPI7320, OPI7340). 
The LED and sensor are encased in a black low- 
cost plastic housing. Pin spacing is compatible 
with standard dual-in-line packages. 


Collector Current vs 


Diode Forward Current 
1000 —— 


VCE=10V 


—_ 


Ic- COLLECTOR CURRENT - mA 





0.1 1.0 10 ~ 100 
IF - DIODE FORWARD CURRENT - mA 


ao .410(10.41) 
.390(9.91) 
Pe 
i] on (4) 
-260(6.60) 


"240(6.10) E D 
pans ea! 


(2) + 1 (3) 


45° CHAM 
a a 


360(9.14) ee DIMENSIONS ARE IN 
ILLIMETE 
340(8.64) THIS DIMENSION IS ener) 
CONTROLLED AT THE 
HOUSING SURFACE. 


+ 3001762 {| j 
MIN NOM iff 1 


.310(7.87) 
——— fe 
.290(7.37) 


02510.64) 44 
if IK 015(0.38) 92 NOM 


-110(2.79) 


Ee SEE NOTE 1 2 . -090(2.29) 


SEE NOTE 1 


* CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Input-to-Output Isolation Voltage... 2. cece cect ee vec ee eeeeeeeeeees +6 kVDC!! 
Storage Temperature Range...............0. 000. e en -40°C to +85°C 
Operating Temperature Range....... 200.00 e eee eee ~49°C to+85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)'2).. 6... 240°C 
Input Diode ; 
PORW ATU OG CUI BIN 5 oc, 9oe 8 Gartecgs sdeepcsamera sth Rtas a churas hata a Aalst orig lees attic ai bade 2 50 mA 
Peak Forward Current (1 ws pulse width, 300 pps}...........0..0.0.0 00.2 3.0 A 
Reverse Voltage ..... csc tn Ssh dah Re eal oak eh oherarats ct bee, a ert ncaa ngeteerin ee .20V 
POWEr DISSIDBUON 2.5.00: 4.018 ces arcutnea tus Ny pecsonita ced olaten quel se Geran wien ad: 100 mw!) 
Output Photosensor 
Collector-Emitter Voltage — OPI7320 & OPI7340 20.0. c cece ccc ceececees 15.0 V 
OPI7002 & OPI7O1I0 «eee eee eee 30 V 
Emirter-Gonector VOldge : 2. diascbice vai ais eaes dwaten paced oad Pha d gaeedntieauusensvae 5.0 V 
POWOl DISSIPATION os. feu itaro ss ce A apres ata dite cin grict whranih wna ocntetnaseua’ 100 mw’) 


Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is recommended. 
Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 1.33 mW/°C above 25°C. 


Typical Performance Curves 


Collector Current vs 
Coliector-Emitter Voltage 


Collector Current vs 
Collector-Emitter Voltage 


IF= 4mA 


OP!7320, OPI7340 


Ic - COLLECTOR CURRENT - mA 
ic - COLLECTOR CURRENT - mA 


OPI7002 ---- 
OPI7010 —— 





0.1 10 10 100 0.1 1.0 ~~ 10 100 
VCE - COLLECTOR-EMITTER VOLTAGE - V Vce- COLLECTOR-EMITTER VOLTAGE - V 


(Eo TFS SEEPS ESSE SEES SEE ES GS ES I EE AT NE EE ALTE I ETE SETAE DST IE PCE ETI LIE ELE TE EERE IL ELD 
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Types OPI7002, OPI7010, OPI7320, OPI7340 





Electrical Characteristics (14 = 25°C unless otherwise noted} 
















Forward Voltage 
TR Gre 2 SG eo aaa 


Output Sensor 
IC = 1.00 mA, IF =0 


VIBRICEO | Collector-Emitter Breakdown Voltage OPI7320, OPI7340 | 15 V 
OPI7002, OPI7010 | 30 V | Ice = 100 pA, IF =0 


VIBRIECO | Emitter-Collector Breakdown Voltage {| 60] | | V [te= 100 pA, IF=0 
ICEO Collector Dark Current rT 100 | son | Vee = 10.0-V, IF=0 | 
Coupled 


OPI7002 | 20 VCE =5.0 V, IF=10.0 mA 
IC/IF DC Current Transfer Ratio a 
OPI7320 | 200 VcE=5.0 V, IF=5.0 mA 
OPI7340 | 400 
y Pallostarckenitiar Samanenvol OPI7002, OPI7010 - 40 | V | \f=10.0 mA, c=0.50 mA 
CE(SAT) ollector-Emitter Saturation Voltage 0P17320. OPI7340 V {IpF=5.0 mA, IC=2.0 mA 


Viso___| Isolation Voltage 6000 | | | VOC | SeeNotet 


nee OPI7002, OFI7010 10 us ai _ 

urn-On-Time ee mn S| Vce=10.0 V, Ice=10.0 mA, Ru = 1000 

TanaT: OPI7002, OPI7010 30 Us ~ a 
UO cata pi7320, 0Pi7340| | 195 Sela wala 
or Vid it 


















Cio Capacitance Input-to-Qutput f=71 Mrz, 





Typical Performance Curves 


Relative Collector Current vs Normalized Collector Current vs Diode Forward Current vs 
Ambient Temperature Ambient Temperature Diode Forward Voltage 


OP17320, OPI7340 
VCE=5 V 
normalized to 
IF=mA, TA=25 °C 





OPI7002, OPI7010 
































RELATIVE COLLECTOR CURRENT 
NORMALIZED COLLECTOR CURRENT 
IF - FORWARD CURRENT - mA 








0.1 0.01 
-§5 -35 -15 5 25 45 65 85 105 | 
TA- AMBIENT TEMPERATURE - °C VF - DIODE FORWARD VOLTAGE - V 
Collector Current vs Switching Speed vs 
Normalized Switching Speed Load Resistance 
1000 

0PI7320, OPI7340 . 

Vcc=10 Vv, ic = 10 mA = td+tr+ts+tf 
= PW=1 ms, 10% D.S. a 
normalized to re nn tr 
5S t 
= 2 100 <r f 
ES 2 
= x= 
2 
= 5 
5 | 
r= = 49 [_0P!7320, 0P17340 
o 3 Vcc =10 V, IC=1 mA 
he c PW=1ms, 10% DS. 





0 0.1 1.0 10 100 10 100 1000 10,000 
Ta - AMBIENT TEMPERATURE - °C NORMALIZED SWITCHING SPEED RL - LOAD RESISTANCE - Q 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Photologic” Optically Coupled Isolators 


Types OPI8012, OPI8013, 





Features 

@ Four output options 

® Low cost P-DIP package 

© Direct TTL/LSTTL interface 

@ High noise immunity 

e Data rates to 250 KBaud 

@ UL recognized File No. £58730 


Description 

The OPI8012, OPI8013, OPI8014, and OPI8015 
each contain a gallium arsenide infrared emitting 
diode coupled to a monolithic integrated circuit 
which incorporates a photodiode, a linear amplifier 
and a Schmitt trigger on a single silicon chip. The 
devices feature TTL/LSTTL compatible logic level 
output which can drive up to 8 TTL loads directly 
without additional circuitry. Also featured are 
medium speed data rates to 250 KBaud and 
typical rise and fall times of 25 nsec. The devices 
are designed for industrial environments and have 
built-in hysteresis for high immunity to noise on 
input and VCC. 








OPI8014, OPI8015 


3799 40) 
330(8.38) 


——-—- 


® 35018.89) 
.260(6.60) 300(7.621 


.240(6.10) 


0140.38) og 


MOLDED DOT INDICATES PI -008(0.20) 


7 


.200(5.08) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


SEE SCHEMATICS BELOW 
FOR PIN IDENTIFICATION 


.033(0.84) 
MIN 6 PLCS 


.021(0.53) 


i Tanga fs 


.100(2.54) 
NOM 


1002.78 
.050(1.27) 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) : 


Input-to-Output Isolation Voltage... 20... occ cece eee cece ee tashaonenies 1500 V Peak!) 
SUDDI VONAGE VCE pion cs toe lat crue awe iare a ita teh elaine, lan Mo Mel fad a +10V 
STOraUe MEMpPEa tle MANGE enol tars tet ad dees Od ay uae anid eas arnaaeod -95°C to+150°C 
Operating Temperature Range...... 2.0.0.0 cece eens - 65°C to+ 100°C 
Lead Soldering Temperature {1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)'2) 0... 260°C 
Total Device Power Dissipation............... ccc ce cceeccecceeccctsueteueteretees 250 mw’) 
Input Diode Power Dissipation ..... 00.000... 0 cc ccc ccc e cece cece ve eeceveesetveeeees 100 mw) 
Output Photologic Power Dissipation..............0 00... ccceveveveveveeseseeeeeeeees 200 mw!) 
Duration of Output Short to VCC or Ground (OPI8012, OPI8014) ...... ee. 1.00 sec. 
Duration of Output Short to Voc (OPI8013, OPI8015). 0... eee, 1.00 sec. 
Voltage at Output Lead (OPI8013, OPI8015)... 0... eee 35 V 

Forward:0:6. CUmG Nt cscs e.sta Actos ox eutwree sens fed Bich Gohaanes axon een ial alapeates 25 mA 
eee RBVEISG D6: VOIGQRS soi Apri, Seat ade Bar asd d he Lilet tS ce lA tins Hi 3.0 V 


Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is recom- 
mended. Duration can be extended to 10 seconds max. when flow soldering. (3) Derate linearly 3.33 mW/cm? above 25°C. 
(4) Derate linearly 1.33 mW/cm? above 25°C. (5) Derate linearly 2.67 mW/cm? above 25°C. 


Schematics 


OPI8012 (Totem-Pole Output) Buffer OP1I8014 (Totem-Pole Output) Inverter 


© Vcc (6) 


0 OUT (4) © OUT (4) 


Oo GNDI5) © GND (5) 


° Vcc (6) © Vcc (6) 


© OUT (4) © OUT (4) 





(a REP EO Sg Eg TET I IS ET TS 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


162 


Types OPI8012, OPI8013, OPI8014, OPI8015 





Electrical Characteristics |-40°C to +70°C unless otherwise noted) 
rSymbol[ Parameter _———_—_—‘([Min.| Typ.[Max.[Units] Test Conditions 


Diode Input 


a 
[si [ta inca amis |_| | fers 
FF) ] Hysteresis Ratio | = 2.0 a a 


Photologic™ Output 


Supply Current pf] 150 | ma Vcc =5.2 V, IF=0 or 10.0 mA | 


OPI8012 (Buffer, Totem-Pole) | 
VOL Low Level Output Voltage : pf fos fv Vcc =4.8 V, IQL=13 mA, IF=0 mA 
[ae Voc=4.8 V, IOH = 800 pA, IF=10.0 mA 


High Level Output Voltage aay 
~30 mA | VCC =5.2 V, IF= 10.0 mA, Output = GND 


Short Circuit Output Current 



































OP18013 (Buffer, Open-Collector) 


Low Level Qutput Voltage pf fom] Vee = 4.8 V, loL=13 mA, lF=0 mA 
High Level Output Current pf | 0) Vcc =4.8 V, VOH =30 V IF=10.0mA 


OP18014 (Inverter, Totem-Pole) | 


High Level Output Voltage V 
los 0 


pos Short Circuit Output Current VCC = 5.2 V, IF=0 mA, Output = GND | 


OPI8015 (Inverter, Open-Collector) | 
P| fom Vcc =4.8 V, IOL=13 mA, IF = 10.0 mA 
High Level Output Current ue 100 | pA | Vcc=4.8 V, VOH=30 V, IF=0 mA 








vec = 4.8 V, IOL=13 mA, IF=10.0 mA 







VCC =4.8 V, IOH= -B00 pA, IF=0 mA 





Low Level Output Voltage 





OPI8012, OPI8014 


tr tt Output Rise Time, Output Fall Time 
Vec=5.0 V, TA= 25°C, IF=10.0 mA, Square Wave 
f= 10.0 kHz, D.C. =50%, RL =8 TTL Loads 
tPLH,tPHL | Propagation Delay, Low-High, High-Low ; 


OPI8013, OPI8015 


1 a Output Rise Time, Output Fall Time 
| Vcc =5.0 V, TA= 25°C, IF =10.0 mA, Square Wave 





; f= 10.0 kHz, D.C. = 50%, RL = 3600 
tPLH,tPHL | Propagation Delay, Low-High, High-Low ; 
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Types OPI8012, OPI8013, OPI8014, OPI8015 


Typical Performance Curves 


OP18012, OPI8014 


Output Voltage vs. 
Ambient Temperature 


Voc =4.75 V 
Output Current: 
Low, 12.8 mA 
High, -800 pA 


VOL, VOH-OUTPUT VOLTAGE-V 





-55 -35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE- °C 


OPI8013, OPI8015 
Output Current (High) vs 
Ambient Temperature 
Voc =4.75 V 


VOH = 30 V 
Output Unloaded 


IQH-OUTPUT CURRENT-—pA 





55 -35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE- °C 


OPI8012, OPI8013 
Normalized Supply Current vs 
Ambient Temperature 


1.0 
0.8 | 


0.6 


Vcc = 5.25 V 
0.4 Output Unloaded 
Normalized to Ta = 25 °C 


ICCL. ICCH-NORMALIZED SUPPLY CURRENT 





0 
-55 -35 -15 5 25:45 65 85 105 125 
TA-AMBIENT TEMPERATURE- °C 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, 
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Short Circuit Output Current vs. 
Ambient Temperature 


Vcc = 5.25 V 
Output Voltage =0 V 


PLT re! 
A 


-—55 -35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE- °C 


1OS-SHORT CIRCUIT OUTPUT CURRENT-mA 





Rise Time and Fall time vs 
Ambient Temperature 


Output Load: 360 ohm 
pullup resistor 





tr, tt-SWITCHING TIME-ns 





-55 -35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE- °C 


OPi8014, OPI8015 
Normalized Supply Current vs 
Ambient Temperature 


Voc =5.25 V 
0.2 } Output Unloaded 
Normalized to Ta = 25°C 


ICCL. ICCH-NORMALIZED SUPPLY CURRENT 
o 
o 





0 : 
-§5 -35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE- °C 


Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


DATA RATE-kHz 


Types OPI8012, OP1I8013, OPI8014, OPI8015 





Typical Performance Curves 


Trigger Current vs 
Ambient Temperature 


Propagation Time vs 
Ambient Temperature 








4 
Output Signal: Output Load: 8 TTL equivalent circuit 
Low, 0.4 V max Pulse Frequency: 10 kHz 
High, 2.4 V min Pulse Amplitude: 10 mA 
< Output Unloaded ge 3 Duty Cycle: 50% 
pb ul, 
: : 
3 | 5 
= 
eI @ ? 
3 = 
Fea 4 
1 = 
— _ 
—_ = 
Par a. 
= ie 
2 5! 
= S 
0 0 
-55 -35 -—15 5 25 45 65 85 105 125 —55 -35 —15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE-°C TA-AMBIENT TEMPERATURE-°C 
Data Rate vs 
Ambient TeMmperdiure Swicming © loss uurve tor uorters 
500 
400 
OUTPUT 
300 Vo 
LEO: f= 10 kHz, 0.C.= 50% 
200 
100 


Vcc =5 V 
Output Load: 8 TTL equivalent circuit 
| Input Signal: Square wave 





-5§5 -35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE- °C 





200 


Data Rate vs 
Ambient Temperature 


oN 


500 | IN A | | 


lp =20 mA, Voc=5 V 
Input Signal: 50% duty cycle 
Output Signal: 

Low, 0.4 V max 


300 TF High, 2.4 min 


Output Load: 
12.8 mA Low 
800 A High 


-55 -35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE-°C 





Switchinn Teet Curva for Ruffare 












INPUT 
IF(IN) iF=0 
tPLH 
VoL 
OUTPUT = §s " F}—--—- —- —- -- 14V 
Vo 


LED: f= 10 kHz, 0.C. = 50% 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Optically Cou 


led Isolators 


Types 3N243, 3N244, 3N245 





Features 
e 10-72 hermetically sealed package 
@ 1 kVOC electrical isolation 


Description 

The 3N243, 3N244, and 3N245 are JEDEC 
registered optically coupled isolators each 
consisting of a gallium arsenide infrared emitting 
diode and an NPN silicon phototransistor mounted 
in a hermetically sealed TO-72 package. 


ERENT 4 LEADS — GOLD PLATED KOVAR 
100(2.54) DIA “ej ja _.040(1.02) 
SEE NOTE 1 “| ~~ MAX 


7 t 
—y 195(4.95) .230(5.84) 
048(1.22) —/ 174452 2095.31) 
028(0.71) i 5 
NICKEL 


500 (12.7) | .210(5.33) 
uN 5 = '"'17014.32) 





03610. an 


COLLECTOR (ELECTRICALLY 
LED CATHODE . \ CONNECTED TO CASE) 


NOTE 1: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE. 


DIMENSIONS ARE IN 
INCHES (MILLIMETERS) 


LEO ANODE 


Absolute Maximum Ratings (Tq = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage... 22... cece tte e eee e ene aes + 1.00 kVDC" 
Storage Temperature Range ............ 2... cee cence een e tenet ences ~55°C to + 150°C 
Operating Temperature Range ......... 0.020... eee e cee een t tenes ~55°C to + 125°C 
Lead Soldering Temperature (1/16 in. [1.6 iif from case for 5 sec. with soldering iron) .......... 240°C 
input Diode 

Forward DO Curent si h.csnutccureernendde taut wnedeuen sewed eusticiewata date toulaaree 40 mA 
ROVOISE VONA0O beirut. ee lcctrne set Steg ttatnadeua sa agaesd- Mostanwen vemmenten nd teases 2.0V 
POW6I DISSIDALION Sd cu och eee coe esr deedeseede are euntenes Mee ateares 60 mw 
Output Phototransistor 

Continuous Collector Current .....0 20.0 e tence ene nee n ees 30 mA 
Collector-Emitter Voltage... 2.0.0... cence rnc e tee etn t ete n ene nee 30 V 
Emittor-CollectOr Voltane:..0325%2024 Sea tia de nda woax amined enone Ga edu suaeatins 5.0 V 
Power DiSSIPOUON: ocr shiextedn cud earst an eeu ecw Oe tamale adie tun sited 200 mW 
Notes: 


(1) Measured with input leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) Derate linearly 0.6 mW/°C above 25°C. 

(4) Derate linearly 2.0 mW/°C above 25°C. 

(5) The input waveform is supplied by a generator with the following characteristics: Zgijy = 5022, t; < 15 ns, duty 
cycle = 1%. 
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Types 3N243, 3N244, 3N245 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


[srmbot| Parameter NE nl Min ne Ma ~ 
Parameter [i [ Typ. [a Win | Typ. [Max in| Typ. [ Ma Test Conditions 


Input Diode 
Forward VoRage omy aoa] aoa] iy Vv [e-wim SCS 
too [ [80 [roe [sof roof sev ip= 00m Tas 8 
rom [ion fifo, [1a] Vv fi= 100m T= TOOT 
Ph [ Reverse Curent TST mT Tf oY TP] A [ve2oVSCSC*d 


Output Phototransistor 


[Vipiceo | colectorEmiver Breakdown vorage | 0] 7 |] | |] | | V [u-\mm ——~+d 
ViaRvecg | Emitter Coletor Breakdown Votage | 60] | | 60 


























it = 
SE OO 
ceo | Caectr Dark aren ee 1 
eo F000 ut Ye = 10.0 V, Ta = 10% 


—, 
fame} 
iam) 
— 
CS 
[ome | 
= 
> 









Coupled 
Icion} | On-State Collector Current 150, | | 80} ft 0 |] Ie = 10.0 mA, Veg = 10.0 V 
a 0 
0.50 1.00 1.50 mA | Ip=10.0 mA, Vp = 100 V, 
PTE PE PEEL [ices 
0.50 1.00 1.50 mA | Ip = 10.0 mA, Veg = 10.0 V, 


Ta = 100°C 
VCEISAT) | Collector-Emitter Saturation Voltage | IF = 20 mA, Ic = 1.50 mA 
in Vir m0 ma e=30mk 
OO 

ig [leakage opurioOun | | toy 
[Gp _[Careciance,mpurtoOumr | | | 80; | | 60 : 


tr Output Rise Time 10.0 10.0 0.0 ws | Vcc = 10.0 V, Ip = 10.0 mA, 
tf Qutput Fall Time 10.0 10.0 10.0 BS 


Ru = 100. See Test Circuit. 

























cn 
fom) 
cm 
[om] 


_ 
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a rn rm TE = 


Types 3N243, 3N244, 3N245 





Typical Performance Curves 


Collector Current vs. Collector-Emitter Voltage Collector Current vs. Collector-Emitter Voltage 
(3N243) (3N244) 


20 25 





Ta = 25°C 





Ta = 25°C 
Note 5) (Note 5) 
< 15 = 20 
| | 
= > 
: Z 15 
3 10 3 
o o 
5 & 10 
= = 
oO 5 qo 
l | 5 
— L 
0 0 
0 5 10 15 20 0 5 10 15 20 
Vce — COLLECTOR-EMITTER VOLTAGE — V Vce — COLLECTOR-EMITTER VOLTAGE — V 
Collector Current vs. Collector-Emitter Voltage Normalized Collector Current 
(3N245) vs. Diode Forward Current 


Ic — COLLECTOR CURRENT — mA 
NORMALIZED COLLECTOR CURRENT 





0 5 10 15 20 0 4 8 12 16 20 


Voce — COLLECTOR-EMITTER VOLTAGE — V Ip — DIODE FORWARD CURRENT — mA 
Coliector Dark Current vs. Relative Collector Currant vs. 
Ambient Temperature Ambient Temperature 


. IcEQ — RELATIVE COLLECTOR DARK CURRENT 
RELATIVE COLLECTOR CURRENT 





=50 -25 0 25 50 75 100 ~§0 -25 0 25 50 75 100 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 
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Types 3N243, 3N244, 3N245 





Diode Forward Current Switching Time 
vs. Diode Forward Voltage Test Circuit 
(Note 5) 


Veco - 10 V 


Vout 
RL = 1000 


INPUT 











lp — DIODE FORWARD CURRENT — mA 





0.6 0.8 1.0 1.2 1.4 1.6 1.8 
Ve — DIODE FORWARD VOLTAGE — V 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5236 
January 1985 








Optically Coupled Isolators 
Types 4N22A, 4N23A, 4N24A 





Features 

e High DC current transfer ratio 

e 10-5 hermetically sealed package 

e 1 kV electrical isolation 

e Base contact is provided for conventional 
transistor biasing 


Description 

The 4N22A, 4N23A, 4N24A are JEDEC registered 
optically coupled isolators each consisting of a 
gallium arsenide infrared emitting diode and an 
NPN silicon phototransistor mounted in a 
hermetically sealed TO-5 package. TO-5 packages 
offer high power dissipation, ease of heat sinking 
and superior hostile environment operation. The 
suffix “A” denotes that the collector is electrically 
isolated from the can. 


Test Circuit 





lp = 10 mA Veco = 10 V 


The input waveform is supplied by a generator with 
the following characteristics: ZgyT = 500, 

ty < 15 ns, duty cycle = 1%, pulse 

width = 100 us. 


NORMALIZED COLLECTOR CURRENT 


019 (0.48) 
200 (5.08) MAX = 
100 (2.54) MAX pn?) “O16 (0.41) 6 LEADS ~ GOLD PLATED KOVAR 
SE \—. —<— 
100 (2.54) MAX 
SEE NOTE 1 | 


-200 (5.08) MAX 


aaa I-- 040 (1.02) 


.045 (1.14) 


Poca ASL) 4 
Ng 029 (0.74) 335 (851) 370 (9 40) 


7 305 (7.75) 335 (8.51) 
—S 
034 (0.86 


) | 
Na 028 (0-71) 600 145 24) 
> 600. ae eee NICKEL 
; A 





~ 500 (12 70) 
45° 5° —~ _— 
2 PLACES | 2 PLACES 185 (4 70) 
155 (3 94) 





DIMENSIONS ARE IN INCHES NOTE i: THIS DIMENSION IS 
(MILLIMETERS). CONTROLLED AT THE HOUSING 
SURFACE. 


BOTTOM VIEW 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


INput-to-Output ISGlation VONAGE icc to icawevseavnocav bed ethowesawetarnbaven reece +1 kVDC" 
Storage and Operating Temperature Range .............. 0.0. c eee eee eee -55°C to + 126°C 
Lead Soldering Temperature (1/16 in. [1.6 mm] from case for 5 sec. with soldering iron) .......... 240°C 
Input Diode 

Forward DC Current (65°C or below)... 00. cece teen cent n ee nt een es 40 mA 
HOVEISO.V GHEE. isncottatadtnrnaticnnhad taken By amhaci na ign tte ed Paawieeatenaelumea Res 2.0V 
POWEr DISSIDAUON ar ieeaas Gita ten eis tie eth okgueeminaendehd gust accel ewe da weds 60 mw?) 
Output Phototransistor 

Cantinuous Collector GurGNth +. fcesac aus cece oo varminese de eedtokieeerath Ge dyed seeders 50 mA 
Collestor-Emitter Veltdde: civil o behe ohiwk as wen he eeamegne re goaiee tuaeeeaeres 36 V 
Golldctor-Base: VOld0E wi. 4.cesure seus ems cien nuded ace vere de ennnitagr eae logs saidenaes 36 V 
Emitter Base VOlG0G: cs Lascii dase cexdone cMeeue bu era wen edaa ern aams rane Abtade nn dlsmeudes 40V 
POWER DISSIDGUIOM ci snccctcataa wie erate eaee Renae eu ote dae x tty OB oaheae a 300 mW") 


Notes: (1) Measured with input leads shorted together and output leads shorted together. (2) RMA flux is recommended. 
Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 0.67 mW/°C above 25°C. (4) Derate linearly 
3.0 mW/°C above 25°C. 


Typical Performance Curves 


Normalized Collector Current 
vs. Ambient Temperature 


Diode Forward Current 
vs. Diode Forward Voltage 





Vce=5V 
Ip = 10 mA 
Ip = 0 


























lc — DIODE FORWARD CURRENT — mA 














-50 -25 0O 25 50 75 100 125 0.6 0.8 1.0 1.2 1.4 1.6 1.8 
Ta — AMBIENT TEMPERATURE — °C Ve — DIODE FORWARD VOLTAGE — V 


neers rc veneer TT EI A ST TESTES IT TE I ANE TIE I TY I BE ST IE ET TT SPL ELE Ge STERILE ST AE eS NE oe eR RE 
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Types 4N22A, 4N23A, 4N24A 





Electrical Characteristics (T, = 25°C unless otherwise noted) 






[ANZA 4N29A | NAA , 7" 
Srmbo iii Min. Typ. [Max.| Min. | Typ. | Max.| Min.| Typ. [Max.| O"''* rer 
Input Diode | 
Forward Voge a a] a TA 
CN EO F100 mA 
ri [ 070] | 120; Vv [r= 10.0 mA Ta 1000 
[00 [ak a= 200 








Output Phototransistor 


isc | Coleco nine Bexkdon Vooae 1 
a et 
Emitter-Base Breakdown Voltage eee ie Pall 
IcEo | Collector-Emitter Dark Current 



























¢ = 1.00 mA, Ip = 0, Ir ~ 0 


Vce = 20 V, Ip = 0, Ip = 0 

Ta = 100°C | 
Vee = 5.0 V, Ip = 2.0 mA 
Vce=5.0 V, IF= 10.0 mA, Ta= -55°C 


| | mA | Vee = 5.0 V, Ip = 10.0 mA 
fo 


| mA | Vce=5.0 V, Ip= 10.0 mA, Ta = 100°C 

























1 VCE(SAT) [| Uollector-tmitter saturation voitage U.dU V ic = 2.0 mA, If = 20 mA 
0.30 Ic = 5.0 mA, Ip = 20 mA 
0.30 lc = 10.0 mA, Ip = 20 mA 
ravi 2100 See Nove TY 
| 6.0 | / 50] | | 5.0 | pF | Vip =0,f=1.00 MHz See Note 1. | 


Vec = 10.0 V, Ip = 10.0 mA, 
Ry = 100. See Test Circuit. 





Ceo 

roo 
rio ca 
tig | Cnacnes, patie upe |_| 


| ty Output Rise Time 
tf Output Fall Time 


Typical Performance Curves 


15.0 15.0 20 | ps 
15.0 15.0 20 | ps 
















Collector Current vs. Collector-Emitter Collector Current vs. Collector-Emitter Collector Current 
Voltage (4N22A & 4N23A) Voltage (4N24A) vs. Diode Forward Current 
ES 100 9 . 
< 40 = rE Z| 
i | 4 
= rate ~ = LZ | | 
> a = 
“ 30 += eS ae 
e L_L- z = | 
rz) pe « 
= | : s leaner Se 
eT - : z 
an | in | Bead S72 al ea 
a A 05 
| ce | Pr) ak (Gana Pa! 
0 5 10 15 20 25 0 5 10 15 20 25 0.1 04 1.0 4.0 10 40 100 
Vce = — COLLECTOR-EMITTER VOLTAGE — V Vce = — COLLECTOR-EMITTER VOLTAGE — V 


lr — DIODE FORWARD CURRENT — mA 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


(GS RT I NSAI I aT II TE I Ra A SI IE INTRA OE ICBO PR TE TTI TS EE ET ET IES SE EEL EET ED 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
© TRW Inc. 1985, 1982. TRW is the name and mark of TRW Inc. Printed in U.S.A. 


171 


Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5240 
January 1985 





Optically Coupled Isolators — 


#4 aAXNvy 





Types 4N25, 4N26, 4N27, 4N28 





Features 

® 2500, 1500 or 500 volt isolation ratings 
@ Low cost 6 pin dual-in-line package 

@ UL recognized File No. £58730 


Description 

The 4N25, 4N26, 4N27 and 4N28 are JEDEC 
registered optically coupled isolators each 
consisting of a gallium arsenide infrared emitting 
diode and an NPN silicon phototransistor mounted 
in a standard plastic six pin dual-in-line package. 





Optoelectronics Division, 





TRW Electronic Components Group, 


.014 (0.36) 
.008 (0.20) 


~s 


.260 (6.60) .300 (7.62) .350 (8.89) 
240 (6.10) NOM 105° -300 (7.62) 


PLUS 


6 PLCS 


DOT INDICATES PIN 1 


.020 (0.51) 
-200 (5.08) MIN 
A 


MAX 


d 





.125 (3.18) MIN .033 (0.84) MIN 
y 6 PLCS 


Oe ee we ce ee oe oe 


021 (0.53) 
110 (2.79) “075 (0.38) © PLES 


.050 (1.27) 
-100 (2.54) NOM 


Absolute Maximum Ratings (1, =25°C unless otherwise noted) 


Input-to-Output Isolation Voltage 4N26 6. eee iowaccan a Sektoga +2500 voc!) 
AG INO acon oa kate he bc haces ca aeed aio Teh dec onsen +1500 voc't) 
IN D6 cach) saci ecl Acetate enacts 1GaWneanknn Siuet abe Seue ts +500 voc!) 
Storage Temperature Range... 2.2.2 cence eee =55°C tos 160°C 
Operating Temperature RANGesisca sas cg les wun feat evel cane dead be Lubec eke ~55°C ta+ 100°C 
Lead Soldering Temperature (1/16 inch {1.6 mmj from case for 5 sec. with soldering iron!) 260°C 
Total Device Power Dissipation... 0.0 cece cet e ecb e ert ee vey 250 mw'3) 
Input Diode 
ROL Wart DECUNGN cate as teat cvetcs Oo Sao uta Boasts i Pera ede Seg G24 ai ee 60 mA 
Peak Forward Current {1 ys pulse width, 300 pps}... cece eee 3.0 A 
HEVERSE WUIIAUC non moucine ata amis ce Det oh xebnde Muanestlae ss nie bot oe Mics mye hash baa taane ees 3.0 V 
POWER UISSID GO Micmy- cy igen tales ee ceoute eharyde peek Lie Slee binds o Woure Bae ted entree ye ieee 100 mw(4) 
Output Phototransistor 
VIG RID ED teic a id cect hy te amelenhs State ei teed OE gi eee Ets an teat i Ne eee et tat Raat cnt a iaRay ccluthten i hing 30 V 
MID AICA tu Da ao stt de teavedsacged &bdanerg naa, Booehantebacs Satie S Gent bee shang ine ke eta ed Ming DIO OA uae 70V 
WIRE On aera elnarnnnaiieteles read ease aie iA UN les dexcotn p ANGE, Cate eae Mera Hone ath oa ce teammate: 70V 
Paver Miss Oat tench satkece dt caatee tad aactanes Wena cmondia se Me Liao ethan iad ueunatn Duin 150 mw's) 


Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is recom- 
mended. Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 3.3 mW/°C above 25°C. (4) Derate 
linearly 1.33 mW/°C above 25°C. (5) Derate linearly 2.0 mW/°C above 25°C. 


Typical Performance Curves 
Collector Current vs Collector-Emitter Voltage Collector Current vs Collector Emitter Voltage 


4N25, 4N26 oy 4N27, 4N28 

x 10.0 
E = 
| | 
= oad 

= 2 8.0 
[ea ec 
a ce 
Pc BD 

C3 ee 6.0 
fo) 
oO 5 
[= 8) 

5 — 4.0 
bx oS 
| | 

2 © 20 

Q 





Vce — COLLECTOR-EMITTER VOLTAGE — V Vce ~ COLLECTOR-EMITTER VOLTAGE — V 
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Types 4N25, 4N26, 4N27, 4N28 





Electrical Characteristics (Ta = 25°C unless otherwise noted] 
Symbol |  ——————séParameter=—S—————S—S—S«d Min. | Typ.|Max.|Units; ss Test Conditions = 
input Diode 


Forward Voltage 
VIBRIR __| Reverse Breakdown Voltage 











| ss IR_—_| Reverse Current 


Output Phototransistor 














Collector-to-Emitter Breakdown Voltage Te 

| VIBRIECO | Emitter-to-Collector Breakdown Voltage in a E= 

Pn [oer D oem RTT | ST EP fees ny 
Collector-Emitter Dark Current 4N25, 4N26, 4N27 = 5.0 | 50 VcE=10.0 V 

4N28 100 | nA | 
| ICBO] Collector-Base Dark Current = A pV 
[CCE | Capacitance, Collector-to-Emitter = OT ce=O 
Phge DC Current Gain OE HO IH TA 


Coupled 


ICHF DC Current Transfer Ratio 4N25, 4N26 ( 
4N27, 4N28 | 10.0 
| Ro 


















ViSO Isolation Valtage 4N25 | 2500 
4N26, 4N27 | 1500 
4N28 | 500 
















Input-to-Output Resistance | =| Qs | Vig =500 V, See Note 1 
VCEISAT) | Collector-Emitter Saturation Voltage = IF =50 mA, Ic=2.0 mA 
Input-to-Output Capacitance | =f 20 | ~~ | sopF | f=1.00 MHz, See Note 1 

















Vec=10.0V, Ic=2.0 mA 
Ri = 1NNO See Tast Circuits 


Qutput Rise Time 


Nutnut Fall Timo 
CAE ed peal 





tr 
ul 


Typical Performance Curves 








Relative Collector Current vs Relative Collector Dark Current vs Rise and Fall Time vs 
Diode Forward Current 2 Ambient Temperature Load Resistance 
7 10 10.0 
be = Vec = 10 V 
wu = ic =2.0 mA 
C3 a $ 8.0 ;— (See Test Circuit 1) 
o = J 
: : : 
a S 6.0 
= & 2 
° bac x 
= S E 
= = 
N : a 
= Cc o 2.0 
= 1 
| oa 
L 2 
0 
a Th een eUPENATURE oc os : signet ay Is eee 
Ip — INPUT DIODE FORWARD CURRENT — mA 7 - R, — LOAD RESISTANCE — (2 
Relative Collector Current vs Delay, Rise, and Fall Time Switching Time 
Ambient Temperature vs Base Resistance Test Circuits 
No. 1 — Switching Time vs. Load Resistance 
a Rin Vee =10V 
<c 
| a 
= i: INPUT 
Fe = fee 
wy Fa VouT 
= 2 ‘ 
= L 
a = i 
uJ e 
N = 
> a No. 2 — Switching Time vs. Base Resistance 
= J: R Vec = 10V 
g = Vec=10 V IN cc 
2 Ic =2.0 mA 
i 
© RL = 10000 leh 
A (See Test Circuit 2) 
VouT 
100K 1M 10M 
Ta — AMBIENT TEMPERATURE — °C Rp — BASE RESISTANCE — Q Rp 1K 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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artuy 





Optically Coupled Isolators 





Features 

@ Photodarlington output 

e High current transfer ratio 

e 2500 or 1500 volt isolation ratings 
© UL recognized File No. £58730 


Description 

The 4N29, 4N30, 4N31, 4N32, and 4N33 are 
JEDEC registered optically coupled isolators each 
consisting of a gallium arsenide infrared emitting 
diode and an NPN silicon photodarlington mounted 
in a standard plastic six pin dual-in-line package. 


Types 4N29, 4N30, 4N31, 4N32, 4N33 





370 (9.40) 
.014 (0.36) 
.330 (8.38) 008 (0.20) 6 PLCS 


| 


.350 (8.89) 
.300 (7.62) 


_4 


.260 (6.60) 


.300 (7.62) 
.240 (6.19) OM 





DOT INDICATES PIN 1 at 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


4 .020 (0.51) (6) 
.200 (5.08) MIN 
MAX 


Li EL Lt L/ 
125 (3.18) MIN | >| eee MIN 
L 6 PLCS 


.021 (0.53) 
110 (2.79) >| 6 PLCS 
.050 (1.27) 





.015 (0.38) 


.100 (2.54) NOM 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage — 4N30, 4N31, 4N33...000 0. eee. +1600 VDC" 
AN29,.4N32 ooo sce cee e ccs dee ee ees ee ree + 2500 VDC"! 
Storage Temperature Range ...........0.0 000 c cece cece cece ete e eens - 55°C to + 150°C 
Operating Temperature Range .........0.. 0.00. cece cece cece cece ee ee nes - 55°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)? .... 2... 260°C 
Input Diode 
Forward OG Correntisc.:.0 co hia watedce ottvcgvat pram iahub tied iuySseaee dae badineeen tha 60 mA 
Peak Forward Current (1 ws pulse width, 330 pps) .... 0.0.0 eee eee ees 3.0 A 
HOVOISE’ IC VOB OB 5c. 3605 Waived sin e-cs sidan cats thurs omaritwliu alee enter hhh eben 4 Adies dee 3.0 V 
Power Dissipation .......... Lhiatdi nok Ma We ctina dl elncidaldoMbtescn ae’ min ga siree gamelan een es 100. mW's! 
Output Photodarlington 
Collector-Emitter Voltage ........0.....0 0.0 cece eee Ppa ere eueee oyabuia eeoa nah ben oe 30 V 
Collector Base VONAGG: siieid aru oee ose hedaicg hie Mifiminaly ned oo Caw 8 aneonduny Bebo weans 30 V 
Emitter-Collactor Voltage... 0... cee ccc cece cece een e cus cevenevseuneueeeebeueveevnae 9.0 V 
OWEN DISSIDQUON + coa-% ues ola aceleleg etendan edieeendng ti atts Beceem nt ttien Mates pact 150 mW") 
Notes: 


(1) Measured with input leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.33 mW/°C above 25°C. 

(4) Derate linearly 2.0 mW/°C above 25°C. 
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Types 4N29, 4N30, 4N31, 4N32, 4N33 





Electrical Characteristics (Tj = 25°C unless otherwise noted) 


[Symbol ——~—S~SCaramotor SSS ins | Max | Units | ————‘Tost Conditions 

Input Diode 

Pe [foward Vatage i VT 

| IR Reverse Current A OV 

Output raedarinates 

FWsceo | Colector Emit Geakdown Votage i] iV SSCS 

Collector-Base Breakdown Voltage | | VT Ip = 100 pA, 

Enter Colectr Breakdown Vag 

Se a RL RT 
4N31 


Coupled 
Ic/l¢ Bf 
4N32, 4N33 a 
VCEISAT} | Collector-Emitter Saturation Voltage 4N29, 4N30, 4N32, 4N33 rete Ip = 8.0 mA, Ic = =2.0 mA, lp = 0 
4N31 1.20 


Turn-On Time BS Vec = 10.0 V, Ic = 50 mA, Ip = 200 mA 
Turn-Off Time 4N29, 4N30, 4N31 
4N32. 4N33 






































DC Current Transfer Ratio 





4N29, 4N30 ip = 10.0 mA, Vcp= 10.0 V 








Typical Performance Curves 


Normalized Collector Current vs. Normalized Dark Current vs. Normalized Collector Current vs. 
Collector-Emitter Voltage 


Ambient Temperature Ambient Temperature 
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5 25 45 65 85 100 50 -25 0 25 50 75 100 
Veg — COLLECTOR-EMITTER VOLTAGE — V Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 


Normalized Collector Current vs. 
Diode Forward Current 


/ 
CH TTT TT 
PCE ee 


tt AL 


Ic — NORMALIZED COLLECTOR CURRENT 





ip — DIODE FORWARD CURRENT — mA 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optically Coupled Isolators 


Types 4N35, 4N36, 4N37, 





Features 

e 2500, 1750 or 1050 Vams isolation ratings 
© High current transfer ratio 

© Low cost 6 pin dual-in-line package 

e UL recognized File No. £58730 


Description 

The 4N35, 4N36, and 4N37 are JEDEC registered 
optically coupled isolators each consisting of a 
gallium arsenide infrared emitting diode and an 
NPN silicon phototransistor mounted in a standard 
plastic six pin dual-in-line package. Except for 
isolation voltages, the devices are identical. 


.370 (9.40) 014 (0.36) 
.330 (8.38) 20) OPES 


© ® © .008 (0.20) 


a | 


.260 (6.60) 300 (7.62) .350 (8.89) 
.240 (6.10) NOM 105° 300 (7.62) 


90° me! 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


DOT Peon @ ® ® 


020 (0.51) 
MIN 


Jj 


.200 (5.08) 
MAX 





-125 (3.18) MIN 033 (0.84) MIN 
6 PLCS 


.021 (9.53 
110 (2.79) tot 6 PLES 


015 (0.38) 
-050 (1.27) 


Otter | 


eT 


~ 
—_ 
— 
~ 
RS 
— 


-100 (2.54) NOM 





Absolute Maximum Ratings (74=25°C unless otherwise noted) 


Input-to-Output Isolation Voltage 4N35.................. QHD VAMS™ cicvsetive coheed eater ae 3500 vacit) 
N36... APSO VEMS racavirejuss wes iactiene vey 2500 vac!) 
ONG eset oar sand: MOSO VANS: sts Saicmowe se antton. 1500 vac!) 
Storage. emperature Range. c-ak4 oe toess 425 abate ade vegies Wuuia® vied se coredaned - 65°C to+ 150°C 
Operating Temperature Range..... 0... cece cece cece ene e ee ees ~§5°C to+ 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron’), 260°C 
Total Device Power Dissipation... 0.0... . ce cceeccuveveuesecteeudusrseseseestenenteteess 400 mw!) 
Input Diode 
BOMWOPE CG GUPONE css sc tho" 5.8 OMe A ar ace cline Foe dae ee lteter loth anced tates la ace el Oa Pes 2c Matshia aa Gages 60 mA 
Peak Forward Current (1 ys pulse width, 300 pps)... 0... ccc cece cence ee nen 3.0 A 
ROVOISG VONSOO ol ncararenen cider obec a etw Gcelinsleae OCU ce uti hay Odean ees Mes he les St 6.0 V 
POWEN DISSINB MOMs srs'scnen cn Selecta Su eee wanted bielnge seed wos babi we epee deus bilakial™ » 100 mw'4) 
Output Transistor 
VIBRICEO eons pt seu id set ob crslarng 4B neg atte eae bis ate Rar Oe aes ate OM Dhara ic aMbaeisere ativan least ciag eed 30 V 
MPBRIE BO S33 octet astnicla hie wag Setanta te ental a ete ad oe eae tae he he mad A nding 70V 
WIRRIEC OM atetnttverscueeAnne tee caesRanee tet het ec aln ee ata Ti tie cM mS ob aes eric d atm ars 704 
POWSIDISSIDSUON < xa.cecs duty acti CoGuhe Gana yt te he eV hat ities JG Saud adule vee pon ceed ae ees 300 mw‘) 


Notes: (1) Measured with input diode leads shorted together and output leads shorted together. (2) RMA flux is recom- 
mended. Duration can be extended to 10 sec. max. when flow soldering. (3) Derate linearly 4.0 mW/°C above 25°C. (4) Derate 
linearly 1.33 mW/°C above 25°C. (5) Derate linearly 4.0 mW/°C above 25°C. 
Typical Performance Curves 
Collector Current vs 
Collector-Emitter Voltage 


Normalized Collector Current 
vs Diode Forward Current 


MAX POWER 
300 mW 


MAN 
et TSS 
ins 


IF =20 mA 


Ip = 10mA 


ic — COLLECTOR CURRENT — mA 
Ic — NORMALIZED COLLECTOR CURRENT 





0 2 4 6 8 10 12 14 
Voce — COLLECTOR-EMITTER VOLTAGE — V 


ig — INPUT DIODE FORWARD CURRENT — mA 


Optoelectronics Division, TRW Electronic Components Group, 120/ Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


176 


Types 4N35, 4N36, 4N37 





Electrical Characteristics (74 = 25°C unless otherwise noted) 


| Symbol | Parameter | Min. [ Typ. |Max.[Units] Test Conditions 


nput Diode 


Reverse Breakdown Volta 


Reverse Current 


Forward Voltage IF = 10.0 mA, Ta= 100°C 
IF = 10.0 mA, Ta= 25°C 
lF= 10.0 mA, Ta= -55°C 
[Reverse Breakdown Voltage = 


ollector-to-Emitter Breakdown Voltage 
Emitter-to-Collector Breakdown Voltage ; 


Collector-to-Base Breakdown Voltage 


Collector-Emitter Dark Current 


Collector-Base Dark Current 


VcE = 10.0 V, Ta = 25°C 





VcE = 30 V, Ta= 100°C 
















DC Current Transfer Ratio 100 TA= 25°C, VCE=10.0 V, IF=10.0 mA 
40 TA= 100°C, VCE=10.0 V, IF =10.0 mA 
| 40 TA= -55°C, VCE=10.0 V, IF =10.0 mA 








Collector-Emitter Saturation Voltage P| 








Input-to-Output Resistance 
Input-to-Output Capacitance 
Uutput Rise lime 

Output Fall Time 










Vec=10.0 V, IC¢=2.0 mA 
RL = 100Q, See Test Circuit 


Typical Performance Curves 









Collector Current vs Relative Collector Dark Current vs Relative Collector Current vs 
a Saturation Voltage Ambient Temperature Ambient Temperature 
. 10 1.2 ? 
c 
< ce we 1.0 
- c 
be = 0.8 
© 3.0 = wi 
3 5 P= 
3 or o 0.6 
a a2 
& 20 S N 
wd => oo i 
3 = = 0.4 
\ ez ° 
git 1 197? 7 0.2 
= oS 
(=) us 
S = 
: | 50-25 O 25 50 75 100 e 
0 0.05 0.10 0.15 0.20 0.25 5 = -50 25 0 25 50 15 100 
VcE (SAT) — COLLECTOR-EMITTER SATURATION TA - AMBIENT TEMPERATURE - °C 
VOLTAGE - V Ta — AMBIENT TEMPERATURE ~ °C 
Rise and Fall Time vs Switching Time 
Load Resistance Test Circuit 
10.0 
Vcc =10V 
I¢ = 2.0 mA SWITCHING TIME VS. LOAD RESISTANCE 
$ 8.0 (See Test Circuit) 
' Rin Vec =10V 
iu 
= 
a 6.0 INPUT 
2 
= JIL 
rz) 
= 4.0 Vout 
a” 
: RL 
- 20 = 





0 200 400 606 800 1000 
Ry — LOAD RESISTANCE — {2 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optically Coupled Isolators 


Types 4N38, 4N38A 





Features 

@ 1500 and 2500 volt isolation 
e High breakdown voltages 

© UL recognized File No. £58730 


Description 

The 4N38 and 4N38A are JEDEC registered 
Optically coupled isolators each consisting of a 
gallium arsenide infrared emitting diode and an 
NPN silicon phototransistor mounted in a standard 
plastic six pin dual-in-line package. This series is 
designed with higher than standard breakdown 
voltages for use in circuitry where increased 
power supply voltages are used. The 4N38 and 
4N38A are identical except for input-to-output 
isolation voltage (see Absolute Maximum Ratings). 


Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


.370 (9.40) 
.330 (8.38) 


014 (0.36) 
“pos (0.20) © PLCS 


aa | 


-350 (8.89) 
.300 (7.62) 


“90° 4 


.260 (6.60) 300 (7. ele 
.240 (6.10) di 


DOT INDICATES PIN 1 F 


020 (0.51) 
200 (5.08) iy 
MAX 


-125 (3.18) MIN .033 (0.84) MIN 


6 PLCS 


021 (0.53) 
ie “015 (0.38) © PLES 
100 (2.54) NOM 


Absolute Maximum Ratings (a= 


Gi a eke cco ee 


110 (2.79) 
-950 (1.27) 


25°C unless otherwise noted) 


Input-to-Output Isolation Voltage 4N38 .. 0... cece eee eee e eee behets +1500 voc!" 
| ANB cesta tate to nomepaaule tau tat 1775 VAC & +2500 voc") 
Storage | emperature- Ranges. 2205 cues cot eewdawe Gated duaue eclereem laeesy ~55°C to + 150°C 
Operating Temperature Range.........00 2000.0 e ees ~56°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)'2). 0... 260°C 
Total Device Power Dissipation .... . MS eo OND at hs he oh une eater taal A dlc: 250 mw’! 
Input Diode | 
Forward DC Current... 0... 00. cc cc cece ccc cece eect eve ev tebe tebe cteebtbteeree, 80 mA 
Peak Forward Current (1 ys pulse, 300 pps)..... 20.0000 eee cece eee 3.0 A 
OVBISE VON GUC? cat t at cu ctstt ota, ore.s dn aantchcut a iamahy yaeina eeu eRe eee 3.0 V 
POWBN DISSIDA IDM ooo fantail hola WAG a nem ans ie when tS ate an tin Aue a. 150 mw'4! 
Output Phototransistor . 
GONCCIOR-EMItter VOlA0R iecS 555 epee ells sventne at ax cane noese Mea eaeeank gad Socads B0V 
GolleGtor- Base VOliage: css iei cs octet ha ieee oan paced eileen a ideaebse aden Uarkodeos bend 80 V 
Emitter-Collector Voltage!» ccsscss.aseaw acacia excels dus ews Gees eae Gael Re ae a 70V 
Power Dissipation... 0... 0... cece ccc cece vee eeeeeeueeeuveterneeennenes 150 mw") 
Notes: 


{1} Measured with input diode leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 3.33 mW/°C above 25°C. 

(4) Derate linearly 2.0 mW/°C above 25°C. 
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Types 4N38, 4N38A 





Electrical Characteristics (74 = 25°C unless otherwise noted) 


P Symbol | —=SS=S~Parameter =< Min. Typ. [Max [Unite] Test Conditions 


Input Diode | 

| Ves Forward Voltage t—“<«i‘iL:SC‘sN 
| oR Reverse Current | | 
0 










Output Phototransistor 


aaa 
VIBRICEO | Collector-Emitter Breakdown Voltage | 80 | | 
V(BRICBO _| Collector-Base Breakdown Voltage | 8s | | 
V(BRIECO | Emitter-Collector Breakdown Voltage 2 ae 
Ea 

feral 










ICEQ Collector-Emitter Dark Current 
IcBO Collector-Base Dark Current 


Coupled 


IC/IF DC Current Transfer Ratio 
VCE(SAT) | Collector-to-Emitter Saturation Voltage 


Turn-on-Time | 
toff Turn-off-Time { = 1000, See Test Circuit 


Typical Performance Curves 








On-State Collector Current vs Relative Collector Dark Current vs Diode Forward Current vs 
Collector-Emitter Voltage Ambient Temperature Diode Forward Voltage 


=o 
COSC 
Wy 


0.6 0.8 1.0 1.2 1.4 1.6 1.8 


icgg — RELATIVE COLLECTOR DARK CURRENT 
Ip — FORWARD CURRENT —- mA 
3S 





tc(ON) — ON-STATE COLLECTOR CURRENT - mé. 





-25 0 75 100 
TA - AMBIENT TEMPERATURE - °C 





Vce — COLLECTOR-EMITTER VOLTAGE - V Ve — FORWARD VOLTAGE -— V 
Relative Collector Current vs Relative Collector Current vs Switching Time 
Diode Forward Current Ambient Temperature Test Circuit 


Switching Time vs Load Resistance 


Rin Vec = 10 V 


INPUT 


Vout 


ic — NORMALIZED COLLECTOR CURRENT 
IcEo — NORMALIZED COLLECTOR CURRENT 





Ip — INPUT DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Low Input Current, 
Types 4N45, 4N46 





Features 

© 1000% typical current transfer ratio 

e 0.50 mA LED drive current 

© 3000 VDC isolation voltage 

e External connection to second stage base 
e ULL. recognized, File No. £58730 


Description 
The 4N45 and 4N46 each consist of a gallium 


aluminum arsenide infrared emitting diode coupled 


to a high gain photodetector IC mounted in a 
standard plastic six pin DIP. 


High performance over specified temperature range 


is made possible by an integrated emitter-base 


bypass resistor which shunts the photodiode and 


first stage leakage currents to ground. 


The high current transfer ratio at very low LED 
drive current allows broad flexibility in circuit 


design as well as a wide margin for the effects of 


CTR degradation over time. 


The 4N45 has a 250% minimum CTR at 1 mA 
LED drive current. The 4N46 has a 350% 


minimum CTR at 0.5 mA drive current making it 


ideal for such applications as MOS, CMOS and 
low power logic interfacing. 


.370(9.40) 
.330(8.38) 


® @ © 


High Gain Optically Coupled Isolators 


014(0.36) 
008(0.20) § PLCS 





MOLDED DOT 
INDICATES PIN 1 


2606.60) 350(8.89) 
7406-10) el J] vl : aket “300(7 62) 
/O @®@ ® 
V 


DIMENSIONS ARE IN 
INCHES (MILLIMETERS) 


x .033(0.84) 


Le 02 6 PLCS 


0.21(0.54 
110(2.79 abies 
0501.27) Ke “Gi 5(0.38) 
10012, 54) 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Input-to-Output Isolation Voltage... 2.00. eee eee ce ee eeeeteereees +3000 voc"! 
Storage Temperature Range............0. 000. e cece eee cence eee ees ~6§5°C to + 125°C 
Operating Temperature Range ..... 20.00.00 cece cece cece anes -40°C to +70°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 10 seconds) ..................... 260°C 
Input Diode 
Avetane input Cithent 2 24c0ne cit ct anveGe Dace eucl ape tinudaatuignanccacaee someeaemtoun 20 mA’! 
Peak Input Currrent (1 ms pulse width, 50% duty cycle) ......0.0.000 00000 40 mA 
Peak Input Transient Current (<1 ys pulse width, 300 pps)...........0.00000.00 00. 1.00 A 
Input Reverse Breakdown Voltage... 2.00. cece cece cece ete eeeeeeeee 5.0 V 
Input Power Dissipation 2.0.00... cece cece cece ect e bebe bbb b ebb bree ee, 35 mwi4) 
Output Photodetector 
OURO CUR CR ite acter ate inate atin dete werkt ence alent tse diaaae ate 60 mA! 
Emitter-Base Reverse Voltage (Pins4&6)............0.00.00.0000. Pb eactgdiice tte Satay eet .. 0.50 V 
Output Voltage (Pins5& 4) 4N46. 000. rere .-0.50V to 7.0 V 
MINA iced ss Shana eG plete e hadi d Roel men tine este ae -0.50 V to 20 V 
Output Power Dissipation... 00.00... ccc ccc eee cece cect ee bc eee ebee te eeeee, 100 mv'6l 
Notes: | 


(1) Measured with input leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 
(3) Derate linearly 0.40 mA/°C above 50°C. 

(4) Derate linearly 0.70 mW/°C above 50°C. 

(5) Derate linearly 0.80 mA/°C above 25°C. 

(6) Derate linearly 1.50 mW/°C above 25°C. 


a erreur re wr earl er eee eed 
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Types 4N45, 4N46 





Electrical Characteristics (TA =0°C to 70°C, unless otherwise noted) 


[Symbol Parameter | Device | Min. | Typ.** | Max. | Units | Test Conditions 


Ip =1.00 mA, Vg =1.00 V 


Input Diode 





Input Forward Voltage 















Input Reverse Breakdown Voltage 







Temperature Coefficient of 
Forward Voltage 





250 


— 
= 
S 
— 
= 


200 I= 10.0 mA, Vg =1.20 V 


350 lF=0.50 mA, Vg =1.00 V 
500 lF= 1.00 mA, Vg =1.20 V 


Current Transfer Ratio 1 
IF = 10.0 mA, Vg =1.20 V 














0.89 1.00 V | Ip=1.00 mA, Ip, =2.5 mA 


0.94 1.20 l-F=10.0 mA, Ip, =20 mA 
0.89 V IF=0.50 mA, Ig, =1.75 mA 
AN46 a 0.93 1.00 IF=1.00 mA, Ip, =5.0 mA 
P| 0.94 1.20 Ir = 10.0 mA, Ig, =20 mA 
lOH Logic High Output Current 


45% Relative Humidity 
ro AM Ty = 26°C, t=5.0 sec, Vig = 3000 VOC 


VoL | Logic Low Output Voltage 










Switching Specifications (Tq = 25°C) 


Propagation Delay 
Time to Logic Low at Output a pS | Ip= 1.00 mA, Ri = 10.0 kO 
x | Propagation Delay 
Time to Logic Low at Output pS | r= 10.0 mA, RL =220 @ 
Propagation Delay 
x | Propagation Delay 
Time to Logic High at Output out pS | r= 10.0 mA, RL =220 O 
CM Common Mode Transient Immunity 
Hat Logic High Level Output 
CM Common Mode Transient Immunity 
L fat Logic Low Level Output 


* All Min-Max ratings are JEDEC Registered. ** All typicals are at Ta = 25°C 
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Types 4N45, 4N46 





Typical Performance Curves 


Output Current vs Forward Current vs 


Output Voltage Forward Voltage 

| 100 ee 

Ge GA SEA RE See 

ees GE Ke Ke Ret 

ee eae 

o a ie Se, ae ae 

é a Pe 
z 

: i et a A a ee 

o 2 (RE ” <n GE Re 

5 = SARE) Cannes Dee Rees ET 

= & A+ 

e i, a ae eae ee 

Ss a w [ee [pe eh 

' A TT EAE AE 

ae er ee eee ae 

0.01 oe ae ee ee ee 





0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50 
Ve - FORWARD VOLTAGE - V 





Forward Diode Current vs Circuit Diagram — External 
CTR for Different External Base Resistors Base Resistor — Rx 


(4) 


iy te 
PS 
wm. |_| 
a = 
(2) 
we 
(5) 
o 





ET ALL zee 
ee le 

: 100 
" = FORWARD CURRENT rai 


CTE — NORMALIZED CURRENT TRANSFER RATIO - % 
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Types 4N45, 4N46 





Typical Performance Curves 


Propagation Delay vs 
Base Resistance 


_ 
[=] 
ao 
o 


—_ 
oS 
So 


tb - PROPAGATION DELAY - ys 


Ry - BASE RESISTANCE - kQ 


Propagation Delay vs 
Load Resistance 


10,000 


tb - PROPAGATION DELAY - pus 


Ry - LOAD RESISTANCE - kQQ 


If ——e aen 


0 2ee 


1 
! 
Vo eae : 
2.5V 
eco Vot 
‘PHL 





3 oon 
0 woe 
t 
tL f25 : 
tpLH 4 = 





Propagation Delay vs 
Ambient Temperature 





45 -30.0 0.0 30.0 60.0 $0.0 
Ty - AMBIENT TEMPERATURE — °C 


Propagation Delay vs 
Forward Diode Current 





a Pt SD ee 5 +5 V 
ioe | 
o——o= oe 
SL ' I 
tp =5 ns t \ R 
i L 
If 8 1 eo 
MONITOR 1 1 
' 1 
' 
1 ! 
' 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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High Speed Optocouplers 
Types 6N135, 6N136, OPI2502 





Features 

© High speed — 1 megabit/second 

© TIL compatible 

e High common mode transient immunity 
© Wide bandwidth 

® Qpen collector output 

e U.L. Recognized, File No. £58730 


Description 

TRW's 6N135 and 6N136 JEDEC registered 
optocouplers are high speed devices consisting of 
GaAsP emitters and integrated photodetectors. 
The circuitry of each device consists of a 
photodiode driving an open collector transistor, 
inherently faster than a phototransistor. The 
OPI2502 is a high speed non-JEDEC part. 


The 6N135 has a minimum current transfer ratio 
of 7% when driven with 16 mA and is compatible 
with TTL/CMOS or TTL/LSTTL as well as wide- 
band analog circuitry. 


The 6N136, with a CTR of 19% minimum, can be 
driven from a TTL driver at 16 mA and will 
provide sufficient output to drive a single TTL load 
with a 5.6 kQ pull-up resistor. 


Pins 2 through 7 are compatible with the 
configuration of standard 6-pin DIP devices with 
phototransistor and photodarlington outputs. By 
supplying 1.5 to 15 volts bias to pin 8 the 
6N135/6N136 optocouplers offer improved speed 
performance for existing circuits. 


390 (9.91) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.370 (9.40) 
i 


5° NOM 
.260 (6.60) .310 (7.87) - 


.240 (6.10) .290 (7.37) 
.013 (0.33) 


-007 (0.18) 


DOT INDICATES PIN 1 


Vec Vg Vo 

(7) (8) 
020 (0.51) 
015 (0.38) 


.025 (0.64) eal a .063 (1.60) 
MAX MAX 


110 (2.79) 
.090 (2.23) 


.035 (0.89) 
MIN 


Absolute Maximum Ratings (No derating required up to 70°C) 


SlOLAGS MOMPPLAtUE cic Pacts das eae Os BAA Milt alee hadnaitwite edleeaunaths,¢ - 66°C to+126°C 
Operating: TEMPCNA UNE sccus dare iwc a eins hse Rete hous Sal oe Boe pataandt ad ~55°C to+ 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 10 seconds) ..................... 260°C 
Average: lnpiit Cunent IF ssi cts chew ieee Me caduvedeaasatnncutaeniy oie mele 25 mA!" 
Peak Input Current — IF (50% duty cycle, 1 ms pulse width) ..........0....0..0.0. 0c. ee eee 50 mAl2! 
Peak Transient Input Current — IF (< 1 ys pulse width, 300 pps) .......................00008. 1.0 A 
Reverse input Voltage = VRiew Gide thin pweb ede ae teksten thangrade ie miahg whl Wedel ales 5.0 V 
Input Power Dissipation ..... 2.00... ccc ee cee cece cece eeceeeveseuvveenverenres 45 mw'3) 
Average Output Current —10 20.0... n ete nes 8.0 mA 
Peak GUtOU CUCL asst avert een ae hapten sta ote noned ovpwe wal make sano Rr ws 16.0 mA 
Emitter-Base Reverse Voltage... 0... cee cee tence e tebe e nes 5.0 V 
Supply and Output Voltage —- VCC, VO... 2... cece cece eens -0.5V to 15 V 
Base CUME MIB eh. keine cet otsan created peel ata wiuaus eb eam ss aoa Bale teassth ap tne a nanemen Oe altsteng hy 5.0 mA 
Ditnut POWOr-DISSIDBUON,Y 4x aa tsconudi eee idea ose ey dactie ust eaeaelcedclanues 100 mw'4! 


Caution: This component is susceptible to damage from electrostatic discharge. Normal static prevention procedures should be 
used in handling. . 


Notes: 

(1) Derate linearly above 70°C free-air temperature at a rate of 0.8 mA/°C. 

(2) Derate linearly above 70°C free-air temperature at a rate of 1.6 mA/°C. 

(3) Derate linearly above 70°C free-air temperature at a rate of 0.9 mA/°C. 

(4) Derate linearly above 70°C free-air temperature at a rate of 2.0 mA/°C. 

(5) CMH is the maximum allowable dv/dt on the leading edge of a common mode pulse to assure that the output will not switch 
from high to low. 

(6) CML is the maximum negative dv/dt allowable on the trailing edge of a common mode pulse to assure that the output will 
not switch from low to high. 

(7) Test condition represents 1 TTL unit load with 5.6 kQ pull-up resistor. 

(8) Test condition represents 1 LSTTL unit load with a 6.1 kQ pull-up resistor. 

{9} Device considered a two-terminal device: pins 1, 2, 3 and 4 shorted together and pins 5, 6, 7 and 8 shorted together. 


Applications 

© Line receivers 

© High speed logic isolation-TTLU/TTL, TTL/LTTL, TTL/CMOS, TTL/LSTTL 
© |mproved speed as replacement for 6-pin DIP isolators 

© |mproved linearity in analog circuit ground isolation 


a eI a a ee ae ee a TT NT RN 
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Electrical Characteristics Over recommended temperature (TA =O0°C to 70°C), unless otherwise noted) 


Symbol | Parameter__| Device Min. [Typ**| Max.|Units| Test Conditions | Figure 


a 
6N136 F1g0 | 2 || y | \F=16.0 mA, Vo =0.40 V, Vec=4.5 V 
TA= 25°C 
Current Transfer Ratio OP12502 Cm Ee es 
a Pa Tel Te 
lF= 16.0 mA, VO=0.50 V, Ver =4.5 V 


6N135 = 0.100 V | IF=16.0 mA, Ip=1.10 mA, Vec=4.5 V = 


VOL Logic Low Qutput Voltage 6N136 
; = 16. In = 2. Vee = 4. 
a 0.100 roe] IF = 16.0 mA, lo =2.4 mA, VoC=4.5 V 
PP Poo | tao faa fircoma, vomver=i60v, naar 
Pf Ya frst ctr 


IF = 16.0 mA, VO = Open, VCC = 15.0 V 


ac: ors =O wa Voter C=O, Hae 


l—F=0 mA, VO=Open, Vcc = 15.0 V, 


vet | Input Forward Voltage Pf] 180 | 170 | V lF= 16.0 mA, Ta= 25°C 
AVF | Temperature Coefficient s 
a Input Reverse Breakdown Voltage ac a V IR=10.0 pA, Ta= 25°C 
on [es es eC 
Input-Output Insulation 1.00 pA | 49% Relative Humidity, t=5.0 sec 
ristten Current Vio = 3000 Vdc, Ta = 25°C (Note 9) 
} Ri | input Output Resistance Ff [we |] 8 | ViO = 500 Vde (Note 9) 
Ce 
Transistor DC Current Gain Ff | tot = | Vo =5.0 V, I9=3.0 mA 
Switching Specifications (Ts, = 25°C) Vcc =5.0 V, l= 16.0 mA, unless otherwise specified 
6N135* 0.50 1.50 Ri = 4.1 kQ (Note 8) 
Propagation Delay Time jenige*] | 080 | 150 | os | 
to Logic Low at Output aa aH MICE RU = 1.90 kQ (Note 7) 
| | enngey) | 040 | 1.80 | us | RL=4.1 kQ (Note 8) 
Propagation Delay Time 
to Logic High at Output aoe |} oan | a80 | Ri = 1.90 k@ (Note 7) 


















cTR™ 










CTR 


















Logic High Output Current 






Logic Low Supply Current 


Logic High Supply Current 











Common Mode Transient Immunity 


at Logic High Level Output alec = 1000 = Vins | IF=0 mA, VOM=10.0 Vp-p, RL=1.90 kQ (Notes 6, 71 
6N135 | | =1000 — Vius | VCM=10.0 Vp-p, RL=4.1 k@ (Notes 5, 8) 
Common Mode Transient Immunity = 


at Logic Low Level Output iene -— - 1000 Vius | VCM=10.0 Vp-p, RL=1.90 kQ (Notes 5, 71 


*JEDEC Registered Data 
** All typicals at Ta = 25°C and Vcc =5.0 V, unless otherwise noted. 





eNI36 | 1000 = Vins | IF =O mA, VCM=10.0 Vp-p, Al =4.1 k® (Notes 6, 8) 


9-9-0 ye -w  ) 
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Typical Performance Curves 





Figure 1. Output Current vs Output Voltage Figure 2. Current Transfer Ratio vs Forward Current 
1.4 
= Normalized 
< Ty = 25°C 
< Vp=0.4 V 
ri St y Vep=5.0 V 
bad < 
& ce 
s = 
re = 1.0 
2 ce 
5 a 
i) o 
| Ni 
= a3 0.8 
< 
= 
ios 
oS 
=z 
0.6 
Vo — OUTPUT VOLTAGE —- V Ip — FORWARD CURRENT — mA 
Figure 3. Forward Current vs Forward Voltage Figure 4. Current Transfer Ratio vs Temperature 


ip — FORWARD CURRENT — mA 
NORMALIZED CURRENT TRANSFER RATIO 





0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50 










Ve — FORWARD VOLTAGE ~ V Ta — TEMPERATURE — °C 
Figure 5. |= Propagation Delay vs Temperature Figure 6. Logic High Output Current vs Temperature 
900 1000 
Ip = 16mA en 
Vcc = 5.0V F=Om 
B00 F~  -- GN135 (Ry = 4.1k2) . Vo = Vee = 5.0V ' 
€ wmeme §N136 (Ry = 1.9k92) 100 
$ 2 
7 uw 
a = 
< 5 
© 500 
=] © 1.0 s 
[4 : = q 
> r—) 
ond 
1 0.1 
300 x 
5 





01 


5 50 75 1 


2 00 


Ta — TEMPERATURE — °C Ta — TEMPERATURE — °C 
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Figure 7. | Small Signal Current Transfer Ratio Figure 8. Frequency Response 
vs Quiescent Input Current 


TEST CONDITIONS 
Alp = 0.1mA p-p, 10kHz 
Vcc = 5.0V 
Ry = 10082 
Ta = 25°C 






— SMALL SIGNAL CURRENT TRANSFER RATIO 
NORMALIZED RESPONSE - dB 


Alg 
Alg 





ig — QUIESCENT INPUT CURRENT — mA 





Figure 9. Switching Test Circuit * 


! |. 


PULSE GEN. | —> 
O +5V 
Zo = 5082 7 
tr = 5ns 








2N3053 







10% DUTY CYCLE 










1/f < 100us Vo #oudié 
.25V p-p ac 
ip MONITOR © = 
Figure 10. Test Circuit for Transient Immunity 
10082 CL = 15pF . 
and Typical Waveforms 





PULSE GEN. 


*JEDEC Registered Data. 
Vom 10V ——— —y tr, t¢ = 8 ns 






10% 






GOON ree SV 
SWITCH AT A: tf =0mA 


SWITCH AT B: If = 16mA 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optically Coupled Logic Gate 


Types 6N137, OPI8137 





Features 

e LSTTLTTL. compatible 

© Extremely high speed 

© Low input current requirement 

e High common mode rejection 

© Guaranteed over temperature 

e 3000 VDC isolation 

e UL. Recognized, File No. £58730 


Description 

The 6N137 and OP!8137 optocoupler combine a 
GaAsP photon emitting diode with a unique 
integrated detector. Photons are collected in the 
detector by a photodiode and amplified by a high 
gain linear amplifier that drives a Schottky 
clamped open collector output transistor. The 
circuit is temperature, current and voltage 
compensated. 


The unique design produces maximum DC and AC 
Circuit isolation between input and output while 
providing LSTTL/TTL circuit compatibility. Isolator 
parameters are guaranteed from O°C to 70°C, so 
that a minimum input current of 5 mA will sink 
an eight gate fan-out (13 mA) at the output with 
9 volt Vcc applied to the detector. Isolation and 
coupling are achieved with typical propagation 
delays of 45 ns for the 6N137 and 90 ns for the 
QPI8137. The enable input provides gating of the 
detector with input sinking and sourcing require- 
ments compatible with LSTTL/TTL interfacing and 
a typical propagation delay of 25 ns. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


fo eN 91 ol 
oe) ) © 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


—— 


ee B10 val 3 ston 
eis 4016-10) 013(0.33) 
0071018) 18) 


DOT INDICATES =e, Gy Gy :@"@ 


Vcc VE GND 


.020(0.51) (8) 17) ae (5) 
.015(0.38) ao | 





yo 
7 


~-|-- 51 (4) 
A K 


025(0,64) sia \ 


.110(2.79) 
.090(2.29) 


.063(1.60) 
MAX 
.035(0.89) 
MIN 


a 
2 
oO 


NC 


Absolute Maximum Ratings” (No derating required up to 70°C) 


SIGEROE TOMIDGIG LUNG 2). pein gonna ed eeiend datanven Mupeee us etweey te ~§6°C to+ 125°C 
Operating Temperature... 0... ccc ccc cece recent enenens 0°C to+ 70°C 
Lead Solder Temperature (1/16 inch [1.6 mm] from case for 10 seconds) ....................08. 260°C 
Peak Forward Input Currrent (<1 msec duration).........00000 000 cece eee e eee 40 mA 
Average Forward Input Current ..... 2.000000 ccc cence ee ete ee eeeeneens 20 mA 
MOVGISE INPUT VONQUE 5 a ntve cy sae oer tad aon iether eh uaen ae Gace enasiewosehe cre guacts 5.0 V 
Enable Input Voltage (not to exceed Vcc by more than 500 mV)........0.0.0000.000 000, 6.5 V 
Supply Voltage - Vcc (1 minute maximum) .........000.00.00 000. cece cece eee eee 7.0V 
DTDUL GUAT alic bai rations, Sama ha tyn Mua anes eet he la ade slaves in ge iy linn RE selina Ah Aa 50 mA 
Output Collector Power Dissipation... 0.0.0.0... ccc e cece cence en eenee 85 mW 
GUN BUT VONBGS VG) oy sts Aut Sdedat ea dle calvanairss4 wiuccend tin ei cain mah valet die deni hgmeam eee 7.0V 


* JEDEC Registered Data 
Applications 
The device is designed for use in high speed digital interfacing applications where common mode signals 


must be rejected. Elimination of ground loops can be accomplished in system interfaces such as between 
a computer and a peripheral memory, printer, controller, etc. 
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Figure 1. Schematic Recommended Operating Conditions 


Ir et | Symbol | Parameter | Min. | 
Input Current, Low 960 
FL Level Each Channel 
Input Current, High 
Level Each Channel 6. 
High Level Enable Voltage 2 


VEL Low Level Enable Voltage 










+ 


(2) 


VE << 


(Se) 
* 
*x 

—— 

an 

(om) 

3 

> 


(3) 


Truth Table (Positive Logic) 


[am] 

<= 
Cc. 
oo} 






































[Input | Enable | Output, gNo hn | 
v CLA 
7 
‘ ad 
vie 
A .01 to 0.1 wF bypass capacitor must be 
connected between pins 8 and 5. 





Electrical Characteristics Over recommended temperature (Ta=0°C to 70°C), unless otherwise noted 









































Vo* | Low Level Output Voltage 0.40 0.60 V aa Ven = 20 ¥ 
High Level Supply Current | | 70 | 150 | mA | Vec=55 V, Ip=0, Ve=0.50 V 
[operon | |p| = fear 
SN 
[et lion em none | S| [|v Jason wore 
a 
[ait te rete 





Switching Specifications (Tq = 25°C) Vec=5 V 
t Propagation Delay Time to 6N137 * 
PLH | High Output Level OPIB137 
{PHI Propagation Delay Time to 6N137 * 
Low Qutput Level OPI8137 


Output Rise-Fall Time (10-90%! Ff 20, 30 





Ry = 3500, C,=15.0 pF, Ip=7.5 mA 
R, = 3500, C, =15.0 pF, Ip=7.5 mA 


Ry = 3500, C,=15.0 pF, Ip=7.5 mA 


Ry = 3500, C, = 15.0 pF, Ip =7.5 mA 10 
VeH = 3.0 V, Vet =0.50 V 

Ri = 3500, Cj, = 15.0 pF, Ip=7.5 mA 
Vey = 3.0 V, Vey = 0.50 V 


Vem = 10.0 V, Ry = 3500, Vo(min)=2.0 V, 


ns 
ns 
ns 
ns 












Propagation Delay Time of 

Enable from Vey to VEL 
te Propagation Delay Time of 
| Enable from Ve, to VEY 


f 
L 
: lF=0 mA (See Note 1] 
L 


'EH 
Common Mode Transient 
CM Baie 
Immunity at Logic High Output 
cM = Vem = 10.0 V, Ri = 3502, Voimax) = 0.80 V, 


Common Mode Transient 
Immunity at Logic Low Output lF= 5.0 mA {See Note 2) 


* JEDEC Registered Data. ** Permits 20% CTR degradation. *** All typicals at Ta = 25°C and Vec = 5.0 V, unless otherwise noted. 


Notes: 
1. CMy is the maximum allowable dv/dt on the leading edge of a common mode pulse to assure that the output will not switch from high to low. 
2. CM is the maximum negative dv/dt allowable an the trailing edge of a common mode pulse to assure that the output will not switch from low to high. 















<= <= 

— ~— 
Be 

© ~” 
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Operating Procedures and Definitions. Figure 4. Optocoupler Collector Characteristics 
Logic Convention. The 6N137 is defined in terms of positive logic. 
Bypassing. A ceramic capacitor {.01 to 0.1 wF) should be connected from 
pin 8 to pin 5 (Figure 9) to stabilize the operation of the high gain linear 
amplifier. Failure to provide the bypassing may impair the switching 








< 
is ? Ee 
properties. The total lead length between capacitor and coupler should not J 
exceed 20 mm. 7 
Polarities. All voltages are referenced to network ground (pin 5). Current 5 
flowing toward a terminal is considered positive. S 
Enable input. No external pull-up required for a logic (1), i.e., can be open us 
circuit. 3 
2 
Figure 2. Input-Output Characteristics 0 2.0 4.0 6.0 8.0 10.0 
a Vo — COLLECTOR VOLTAGE - V 
lo —~» 
5.0 
4.0 CURVE 
TRACER 


TERMINALS | §V 
POWER 
SUPPLY 






Vg — GUTPUT VOLTAGE — V 





(i \\ Ge 
CCMNSS 


GenercraEras GeEReME EEC 
3.0 40 5.0 6.0 


ig - INPUT DIODE FORWARD CURRENT — mA 


Figure 5. Input Diode Forward Characteristic 
100.0 








10.0 


Ip — FORWARD CURRENT — mA 





6.001 
1.00 1.10 1.20 1.30 1.40 1,50 


Ve - FORWARD VOLTAGE — V 


Figure 6. Output Current, Igy vs Temperature (lf=250 ,A) 
2.0 
tg = 16.0mA 


—_ 


ip = 250uA 
Vec = 5.5V | 
Vg = 5.5V 


—_ 
—_ = 
<= ean com cue GnED 


Ig = 12.8mA 


lo — OUTPUT CURRENT — A 
= 





Ta ~ TEMPERATURE -— °C 9 25 50 75 
Ta ~ TEMPERATURE ~ °C 
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Figure 7. Test Circuit for Tpy, and TpLH (6N137 Only) Figure 10. Test Circuit for TeLy and TEYL 


INPUT V_E 
Y MONITORING NODE 













+5V 
e@ 








PULSE 





PULSE 





GEN. GEN. 
Z9 = 5022 29 = 5082 
ta = Sns 


ty = Sas 


OUTPUT Vg Ri 
lg ° wee OUTPUT Vo 
ene 472 O MONITORING 
*Cy is approximately NODE 


15pF, which includes 


é : ee probe and stray wiring 
*Cz is approximately 15 pF, which includes an capacitance. 


probe and stray wiring capacitance. = 


INPUT 
VE 


OUTPUT 


Vo OUTPUT 


ome erm enema oa anaes ome . Vo 
SS NGL 





Figure 8. Propagation Delay, tpy, and tp_y vs Pulse Input 
Current, lFH 





Chan A as ae Panna 
Chace | +} tp = 50ns (delay in resonse to logic High Level input) 
~~ tOH = 20ns (delay in response to logic Low Level input) 
Figure 12. Test Circuit for Transient Immunity and Typical 
Waveforms 


tPHL, tPLH — PROPAGATION DELAY — ns 





5.0 7.5 10.0 12.5 15.0 
iggy — PULSE INPUT CURRENT — mA 


Figure 9. Recommended Printed Circuit Board Layout 


GND BUS (BACK) 


(7 yi” 






ENABLE 
(IF USED) 





HP1900A = 
PULSE GEN. Zp = 502 


am 


Y] 10Y ae tp = 160ns 
cM te = 55ns 







10% 


SS SS Se 5V 
SWITCH AT A: Ip =OmA 


0 nO es 


SWITCH AT B: IF = 16mA 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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High Gain Optocouplers 


Types 6N138, 6N139 





Features 

e High CTR 

e Low drive current required 

e TTL compatible 

© 3000 V isolation 

© High output current 

e High common mode rejection 

e U.L. Recognized, File No. £58730 


Description 

GaAsP emitters are coupled with high gain 
integrated photodetectors to provide good 
sensitivity at low input currents. A photodiode 
drives two transistor stages to provide good speed 
performance with an open collector output capable 
of interface to TTL. Alternatively, the two 
collectors can be externally connected for 
darlington operation. 

The 6N139 is suitable for CMOS or LTTL 
applications with a aa minimum CTR at 0.5 mA 
input drive. 


The 6N138 is for use in TTL applications with a 
minimum CTR of 300% at 1.6 mA input. This 
allows TTL in and TTL out when used with a 
2.2 kQ pull-up resistor. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


390(9.91 
ia fo] 


a 60) 
a! 10) 


DOT INDICATES PNI“ G4) @ @@®@ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


a aes 


310(7.87) 5° NOM 
290(7.37 
van 013(0.33) 


.007(0.18) 


.020(0.51 
.015(0.38) 


0251064 meres a gait _f -|- Paad 
.110(2.79) (296 (3) (4) 
090(2.29) 035(0.89) K NC 


063(1.60) 


Absolute Maximum Ratings™ (No derating required up to 70°C] 


SiGe OMIPClOlG: avnank hve niacin gos pend ucaeeuuunmed bocuce adam aseees ~ 56°C 10.4 126°C 
CECA NAG: POMP ORANG: ofan s atuca.c deren snd eh Sa ayes Sued weet Mek teenie gees 0°C to+70°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 10 seconds) ..................... 260°C 
Average Iiput Coment= lpi. ccs ccuchscn nny arte invelnas slpa'e- wo th-cotau hoe lwbvanitewrebaade 20 mal! 
Peak Input Currrent — Ir (50% duty cycle, 1 ms pulse width})........0.00.000000.0.0000. 00000. 40 mA 
Peak Transient Input Current - IF (<1 ys pulse width, 300 pps) ........ ee ee ey nee ee 1.00 A 
OWEISe NOUR VONEQO 2 VA sa A aece ois ha te deers Sok os tile gu ee sath dosk oath eh beset tani laconic he eden Wor einer 6.0V 
PUL PO WOE VisSiD ARON su eetacnkiass eacodeden’ Saree vterSeessterhrerdiaeah reas’ dieses Oe semseeeoent 35 mw! 
Cit puieGunren eels Marae ad Gariet nero sen ata dipudls dae opwateuetyetsat ded iucee tian 60 mA!) 
Emitter Base HOVelse: VONGQG <4 «i vals wat nnles alae pmacelk $9 dante BE 43 Said Oded Se BES ROTO 0.50 V 
Supply and Output Voltage - Vcc, Vo 

ONT Sbcsuévei piernb netune iia teen ad tee bate vie wane cattudng sitapen te SAatclie -0.50 V to 7.0 V 

I teste tec ac recta ecevacce sca kleaas cabs eater pid maa at Oona -0.50 V to 18.0 V 
Output Power Dissipation ite ick setulae Poa Seles beng ereeeee eben lela genesows 100 mv4) 
* JEDEC Registered Data 
Notes: 


(1) Derate linearly above 50°C free-air temperature at a rate of 0.4 mA/°C. 
(2) Derate linearly above 50°C free-air temperature at a rate of 0.7 mW/°C. 
(3) Derate linearly above 25°C free-air temperature at a rate of 0.7 mA/°C. 
(4) Derate linearly above 25°C free-air temperature at a rate of 2.0 mW/°C. 


Caution: This component is susceptible to damage from electrostatic discharge. Normal static prevention procedures-should be 
used in handling. 
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Electrical Characteristics Over recommended temperature (TA=0°C to 70°C), unless otherwise noted 


[Symbol | ___Parameter_____| Device | Min. |Typ.**| Max. | Units | Tost Conditions Figure 





































6N139 400 800 7 IF=0.50 mA, Vo =0.40 V, Vep =4.5 V 
ein*. ‘{\Cubrent Transtereane 500 900 IF=1.60 mA, Vg =0.40 V, Vee =4.5 V 5 
6N136 | mo | mo ffm if =1.60 mA, Vp =0.40 V, Vor = 455 V 
IF = 1.60 mA, Ig =6.4 mA, Vec = 4.5 V 
| 6N139 V IF =5.0 mA, Ig =15.0 mA, Voc =4.5 V 
VoL | Logic Low Output Voltage IF= 12.0 mA, Ig =24 mA, Voc =4.5 V 
6N138 V 
| IoH” {Logic High Output Current 






6N138 
IF=1.60 mA, Vg = Open, Vec =5.0 V 


17 
if 


Icc. | Logic Low Supply Current 
lecH | Logic High Supply Current 
V _ 


F* | Inout Frrward Voltage 





wi] rata) Ao aron- a 
V Ih = 1.0U WIA, 1A = 20° 4 


1 AN 
5.0 trae In= 10.0 uA, T= 25°C 
fw || awe | If = 1.60 mA | 
ee em 


bedageodet 45% Relative Humidity, Ta = 25°C 





BVR™ | Input Reverse Breakdown Voltage 


AVE | Temperature Coefficient of 


re 


AT, —_| Forward Voltage 


Cin Input Capacitance 





Input-Output Insulation 










Leakage Current t=5.0 s, Vig =3000 VOC 


Rig Input-Output Resistance me f | | Vig = 500 VDC 


Switching Specifications (14 = 25°C) 
5.0 25 Ip =0.50 mA, Ri =4.7 kO 
a | Se | he | [Acesm cine / 


IF =0.50 mA, Ry =4.7 kQ 
IF = 12.0 mA, Ri =270 2 








Propagation Delay Time 














Propagation Delay Time 


| c Common Mode Transient Immunity 
| °MA at Logic High Level Output 
Common Mode Transient Immunity _ 


* JEDEC Registered Data. ** All typicals at Ty = 25°C and Vec=4 V, unless otherwise noted. 


Ip = 1.60 mA, RL =2.2 kO 













lF=0 mA, Ry =2.2 kQ, Acc =0 
(Veml = 10.0 Vp-p (See Note 5} 






Ic =1.80 mA, A, =2.2 kQ, Acc =0 
[Vem] = 10.0 Vp-p (See Note 6} 





Notes: 
5. CMy is the maximum allowable dv/dt on the leading edge of a common mode pulse to assure that the output will not switch from high to low. 
6. CM; is the maximum negative dv/dt allowable on the trailing edge of a common mode pulse to assure that the output will not switch from low to high. 
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Types 6N138, 6N139 





Figure 1. 6N139 DC Transfer Characteristics 
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Figure 3. Current Transfer Ratio vs 
Forward Current 


2800 


32 2400 


2000 | 


1600 


1200 


CTR — CURRENT TRANSFER RATIO — 


400 A? 
0 Ean in 
01 10 1.0 10.0 
I¢ — FORWARD CURRENT — mA 
Figure 5. 6N139 Output Current vs 
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Figure 2. 











6N138 DC Transfer Characteristics 


Vcc = 5.0V 


Igy — OUTPUT CURRENT —- mA 





Vo — OUTPUT VOLTAGE - V 


Figure 4. Input Diode Forward Current vs 
Forward Voltage 
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Figure 6. 6N138 Output Current vs 
| Input Diode Forward Current 
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Types 6N138, 6N139 





Propagation Delay vs 


Figure 7. 
Temperature 


Ry = 2.2k02 
Ip = 1.6mA 
1/f = 50us 


tp — PROPAGATION DELAY -— us 


0 20 40 60 
Ta - TEMPERATURE — °C 


Switching Time Test Circuit 


Figure 9. 






PULSE GEN. 
Zo = 5032 
ty = 5ns 


RL 
10% DUTY CYCLE 
1 < 100. 


ip MONITOR © 


10002 


Vo 
(SATURATED 
RESPONSE) 
VoL 


tPLH al 


tPHL 


5V 
Vo 


(NON-SATURATED 
RESPONSE) 


“JEDEC Registered Data. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 




















Non Saturated Rise and Fall Time 
vs Load Resistance 


Figure 8. 
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(SEE FIG.9 FOR TEST CIRCUIT) | 
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Figure 10. Test Circuit for Transient Immunity 
and Typical Waveforms 





PULSE GEN. 


ty, te = 8 ns 







90% 


(eee 5V 


SWITCH ATA: If = OmA 


SWITCH AT B: If = 1.60 mA 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


© TRW Inc. 1985. TRW is the name and mark of TRW Inc. 


Printed in U.S.A. 
195 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, “Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
196 





KE 


Emitter 
and 
Photosensor Chips 











(a a TE I I ECE EST EE I IT TOTES IO PEEP TT NE LE RE IT NTE EAI 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


197 


Emitter and Photosensor Chips 





Emitter Chips: 
Material Fabrication 


Emitter Chip Selection 


Photosensor Chips: 
Material Fabrication 


Photosensor Chip Selection 


The Optoelectronics. Division of TRW- is widely recognized as one of the industry's leading 
suppliers of high quality gallium arsenide (GaAs) and gallium aluminum arsenide (GaAlAs) infrared 
emitter chips and silicon photosensor chips. In hybrid or other applications where space forbids 
use of a discrete optoelectronics component, direct placement of emitter and/or sensor chips 
may be the best alternative. With over seventeen years of experience, TRW is the technological 
leader in the design and fabrication of optoelectronic semiconductor chips. 


The Optoelectronics Division manufactures emitter and sensor chips in the closely controlled 
clean rooms of its Carrollton, Texas division headquarters. The building which housed the division 
at the time of its founding in 1968 was designed and built specifically for the purpose of being 
used as an infrared semiconductor products fabrication facility. Since that time, capacity has 
been expanded several times over including the opening of separate emitter and sensor areas 
and an additional building solely dedicated to wafer fabrication. As recently as 1984, the division 
invested in an extensive expansion which more than doubled capacity. 


Two basic types of infrared emitting diode chips are offered by TRW: GaAs or GaAlAs. In the 
early 1970's, Optron {today known as TRW Optoelectronics Division) pioneered in the 
development of solution grown epitaxial GaAs IREDs. This represented a quantum leap in photon 
generation efficiency compared to the planar diffused GaAs emitter chips of the 1960's. In the 
early 1980's, aluminum was added to the GaAs “melt” to produce GaAlAs solution grown 
epitaxial IREDs. TRW’s ability to overcome the technical barriers associated with this new 
process resulted in a further improvement in device efficiency and the move toward higher 
energy, shorter wavelength infrared output. The wavelength at peak emission dropped from | 
935 nm (GaAs) to 875 nm (GaAlAs) which is more closely matched to the 850 nm response 
peak of most silicon photosensors. . 


GaAs is often chosen for its lower rate of output degradation over time. Throughout their 
operating lives, crystalline degradation occurs in all Ill-I\V compounds (e.g., GaAs) as micro-flaws 
propagate due to the combined effects of current and temperature change. Optical efficiency is 
lowered; hence overall infrared power output drops with time. Heat sinking and careful limiting 
of operating currents, of course, can have a dramatic effect on the life of the chip. GaAlAs, 
being slightly more susceptible to the natural degradation phenomenon, is usually the material of 
choice when the decision centers upon device efficiency and spectral matching. 


The metallization area and chip size are important factors in the IRED output capability. TRW 
offers smaller chips with smaller metallization areas for low current applications. Typically 
operated in the range of 10-20 mA, many of these devices may be designed with applications 
demanding up to 100 mA of forward current. The larger chips with bonding areas designed for 
high current, may be operated at up to five amperes in the pulsed mode. 


TRW was first to combine complex integrated circuitry and a photosensitive semiconductor on a 
monolithic chip. The term Photologic™ refers to these photo ICs, developed in the mid 1970's. 


TRW photosensors are of the planar diffused type, which means that they are fabricated using 
the basic photolithographic techniques widely accepted as the standard for silicon processing. 
Dopants are diffused into selected regions of the wafer to create the electrical properties 
required by the design specifications. An important TRW addition to the basic process is the 
optical overcoat or “passivation” covering the photosensitive area. This improves spectral 
response and enhances optical efficiency. 


The basic phototransistor consists of three regions (NPN) with the base (P-type material) acting 
as receiver of the infrared energy (Figure 2). As such, the bulk of the surface area consists of 
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the base diffusion region or, in other words, the area which was left open in order to absorb 
P-type impurities into the N-type starting material. In some chips, the base may also be bonded 
and electrically biased in order to improve device speed and/or sensitivity. In addition, these 
products may also be used as PN photodiodes by connecting only the base and collector. 


Photodarlington chips are, as expected, more complex than the basic phototransistor. Again, the 
base region for the photosensitive transistor is designed to be as large as possible to maximize 
the photosensitive area. 


Chip Mounting and Bonding Recommendations 

Two basic mounting (alloy) methods are recommended for the chip products described herein: 
eutectic and epoxy. Eutectic scrub mounting is most often used with a metal header type of 
packaging. Solder preforms are required and are commonly available for this type of work. 
Conductive epoxy (silver based) is generally used when mounting the chip in a silver plated lead 
frame. Again, these epoxies are commonly available from a variety of suppliers. Mounting to a 
hybrid ceramic substrate may be accomplished by either of the above methods. 


Thermo-compression bonding (ball bonding) is the recommended method of gold wire 
attachment. Caution is urged to avoid damage to the delicate chip structure (particularly with 
GaAs and GaAlAs). The possibility of chip damage should be carefully considered before using 
ultrasonic, thermo-sonic or other methods. |HW only recommends the use of carefully monitored 
thermo-compression bonding for gold wire attachment to the metalization area of its IRED chips. 


TRW Hybrid Capability 

In many cases, an application demands the use of a hybrid circuit, yet in-house engineering 
resources and equipment may not be available. Having the chips is only a part of the solution: 
The investment required to develop the complete hybrid in-house may be unrealistic for many 
customers. : 


TRW has recently added a state-of-the-art hybrid facility that may be able to meet your specific 
needs. Specializing in the automated design and fabrication of complex opto custom hybrid 
circuits, TRW’s leading engineers can solve your most demanding application problems. Many 
satisfied customers have found that the cost of letting TRW do the entire circuit is often less 
than the “in-house” approach. 7 


TRW, long known as the leader in custom opto assemblies, is now the leader in opto hybrid 
design and production. For more information, contact your local TRW office or call the 
Optoelectronics Division. 


Chip Services and Availability 

TRW chip products described herein can be delivered from stock by the authorized distributor 
shown below. The various testing, sorting, and packaging services required by hybrid circuit 
manufacturers are also readily available to TRW customers through our authorized distributor. 
Whether your needs call for DC electrical tests, visual inspection to military standards, or any 
other special chip related specification, contact your local TRW sales office or the following 
distributor. | 

Chip Supply Company 

7725 N. Orange Blossom Trail 

Orlando, FL 32910 

(305) 298-7100 





Figure 1. IRED Chip Fabrication 
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Figure 2. Typical Phototransistor Layout 
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GaAs Infrared Emitter Chip 


Type OPC116 





Features 

@ High infrared radiation output 
© Low degradation 

© Microalloyed gold contacts 


Description 

TRW Optoelectronics Division's infrared emitting 
diode chips are fabricated by solution epitaxial 
techniques which provide high efficiency, long 
Operating life, and minimum degradation. Spectral 
emission is centered at 935 nanometers. 


Since TRW has no control over the tecnniques tne 
customer may use to alloy and bond chips, TRW 
cannot be held responsible for damage to the 
chips resulting from such techniques. Nor can 
TRW warrant the life or any other parameter 
after the chips have been bonded. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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DIMENSIONS ARE IN INCHES (MILLIMETERS). AMPHOTERIC JUNCTION 





Absolute Maximum Ratings" (Ty = 25°C unless otherwise noted) 


Storage and Operating Temperature Range................. 0.00 c cece eee eee ~55°C to + 150°C 
Forward OG CUNeI ys eiia tester: Lemar otiente cnaiehe Roeaneraga riba hbattviauderks 150 mAl2) 
Peak Forward Current (1 ws pulse, 300 pps) .... 2... cnet ees 3.0 A 
PoWek DISSIPATONG 3 a xccs'0.n alvare ta. ake fa eels aa. dlaveuaes Woke neh tonne oe HOR wk RE ean 200 mW 


Electrical Characteristics (25°C unless otherwise noted) 


[Symbot | __Parametor | Min. | Twp. [Max [Units] Tost Contos 
[Va [Reve Votege =f 20] | | V [W=100wA 
V Sn EO 
m0 [|_| ni [r= 100 mA 


Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled 10-46 header using TRW 
techniques. (2) Maximum operating current is a function of the package in which the chip is housed and the 
environment in which the assembled package will be used. (3) Typical wavelength at peak emission is 935 nm. 
(4) Chips will normally be shipped in a glass vial with cotton packing for protection. 


Typical Performance Curves 


Percent Change in Power Output 
vs Time 


















Photosensor Spectral Response 
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a Test Conditions: = 
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Test Conditions (LED): 

TA=Ty= 25°C, IF = 100 mA, DC =0.1%, PW= 100 ps 
Peak Wavelength — Ap: (A) XSTR - 85030 nm 

(B) LED GaAlAs - 875420 nm 
(C) LED GaAs - 930+15 nm 
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GaAs Infrared Emitter Chip 
Type OPC123 
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Features Absolute Maximum Ratings" (Ta = 25°C unless otherwise noted) 

@ High infrared radiation output Storage and Operating Temperature Range...............00 00.00. ~§5°C to #150°C 

© Low degradation POMMAG OE CURE  i'ecs ance ase lo etdasie tend cc ara Na iA nilatdle Satan Nad ante lineaaan 150 male) 

@ Microalloyed gold contacts Peak Forward Current (1 ws pulse, 300 pps)... 0... eee 3.0A 
POWER DISSIDATION: acces occa eta uss Gad dusetove Menken So leudlen otek Weed beg thee 200 mW 

Description Electrical Characteristics (25°C unless otherwise noted) 


TRW Optoelectronics Division's infrared emitting 
diode chips are fabricated by solution epitaxial 
techniques which provide high efficiency, long 
operating life, and minimum degradation. Spectral 
emission is centered at 935 nanometers. 






iL 7 [RETO AA 
| Vr__| Forward Voltage V maul mA 


; Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled T0-46 header using TRW 
Since TRW has no control over the techniques the techniques. (2) Maximum operating current is a function of the package in which the chip is housed and the 
customer may use to alloy and bond chips, TRW environment in which the assembled package will be used. (3) Typical wavelength at peak emission is 935 nm. 
cannot be held responsible for damage to the (4) Chips will normally be shipped in a glass vial with cotton packing for protection. 


chips resulting from such techniques. Nor can Typical Performance Curves 


TRW warrant the life or any other parameter Percent Change in Power Output vs Time Photosensor Spectral Response 
after the chips have been bonded. 
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Test Conditions (LED): 
Ta = Ty = 25°C, IF= 100 mA, OC =0.1%, PW= 100 ys 
Peak Wavelength — dp: (A) XSTR - 850+30 nm 
(B) LED GaAlAs - 875420 nm 
{C) LED GaAs ~ 930415 nm 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


en A a 6 PET EE SI TE EP SET TT aT LT TE I TSE TE 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
© TRW Inc. 1985, 1984. TRW is the name and mark of TRW Inc. Printed in U.S.A. 


201 


Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5386 
January 1985 


7 IXvy 





GaAlAs Infrared Emitter Chip 
Type OPC216 





Features 

@ High infrared radiation output 
© Low degradation 

© Microalloyed gold contacts 


Description 

TRW Optoelectronics Division's infrared emitting 
diode chips are fabricated by solution epitaxial 
techniques, which provide high efficiency, long 
operating life, and minimum degradation. Spectral 
emission is centered at 875 nanometers. 


Since TRW has no control over the techniques the 
customer may use to alloy and bond chips, TRW 
cannot be held responsible for damage to the 
chips resulting from such techniques. Nor can 
TRW warrant the life or any other parameter 
after the chips have been bonded. . 
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DIMENSIONS ARE !N INCHES (MILLIMETERS) 


Absolute Maximum Ratings!) (T4 = 25°C unless otherwise noted) 


Storage and Operating Temperature Range.............. 0... cece cece eee - 66°C to + 150°C 
Forward DORIAN. 224 cur toeccahd anu ttet elu cees We acutden boven st weaned Act 150 mal2) 
Peak Forward Current (1 ys pulse, 300 pps)... 0. cece een eens 3.0A 
POWG! UISSINATION 2 An bnew Oh cee ethos Horna ts wane ey bee Dey Rhata re eens 200 mW 


Electrical Characteristics (Ty = 25°C unless otherwise noted] 


[Symiot | Parameter | 

[va _[RoverseVotege [20] | 

AC a 
Po [Rant Power Ouput [40 [ 


Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled TO-46 header using TRW 
techniques. (2) Maximum operating current is a function of the package in which the chip is housed and the 
environment in which the assembled package will be used. (3) Typical wavelength at peak emission is 875 nm. 
(4) Chips will normally be shipped in a glass vial with cotton packing for protection. 


Typical Performance Curves 
Percent Change in Power Output vs Time 
10 
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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GaAlAs Infrared Emitter Chip 
Type OPC230 


Features 

@ High infrared radiation output 
© Low degradation 

® Microalloyed gold contacts 


Description 

TRW Optoelectronics Division's infrared emitting 
diode chips are fabricated by solution epitaxial 
techniques which provide high efficiency, long 
operating life, and minimum degradation. Spectral 
emission is centered at 8/5 nanometers. 


Since TRW has no contro! over the techniques the 
customer may use to alloy and bond chips, TRW 
cannot be held responsible for damage to the 
chips resulting from such techniques. Nor can 
TRW warrant the life or any other parameter 
after the chips have been bonded. 
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Electrical Characteristics (Tq = 25°C unless otherwise noted) 


Symbol | ___ Parameter |Win. | Tp [Max [Units] Test Condiions | 
Ree | 












va [Revere Votes aot 
Forward Voltage | | lF=100 mA 
[Fo Rant Pner Out [Pf a = 


Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled TO-46 header using TRW 
techniques. (2) Maximum operating current is a function of the package in which the chip is housed and the 
environment in which the assembled package will be used. (3) Typical wavelength at peak emission is 875 nm. 
(4) Chips will normally be shipped in a glass vial with cotton packing for protecticn. 


Typical Performance Curves 
Percent Change in Power Output vs Time 
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Photodarlington Chip | 
Type OPC300R 





Features 

© High collector current 

e |mproved current sinking characteristics 
e Silicon nitride passivation 


Description 

TRW Optoelectronics Division photosensor chips 
are fabricated using the latest silicon planar 
diffused technology and are silicon nitride 
passivated for long term stability. All photosensors 
have an antireflective coating over the active area 
to ensure maximum absorption of irradiated light. 
Leads are covered with oxide passivation to 
protect from mechanical damage. 


since TRW Optoelectronics has no control over 
the techniques the customer may use to alloy and 
bond chips, TRW Optoelectronics cannot be held 
responsible for damage to the chips resulting from 
such techniques. 
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Absolute Maximum Ratings") (T, = 25°C unless otherwise noted) 


Storage and Operating Temperature Range.............000. 0000. e cece ee -6§5°C to + 150°C 
CONG CIOEMITEl, VOAQE ais cg tact nti marae heron dnt ateamamita aed autste ee hcaien Pk yeas 30 V 
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Power Dissipation.............. sR cte uahitiy ha enste Bsa es Dash Bt thet as ia EG eA salah teas 50 mwi2) 


Electrical Characteristics (14 = 25°C unless otherwise noted) 


Parameter | Min. | Typ. [ Max. [Units] Tost Conditions 
Collector-Emitter oe | 
ViBRICED Breakdown Voltage Paar ub tes ee 

Emitter-Collector 70 Vv |le=100 wA 
MERON Breakdown Voltage 7.0 | Re : i 






















Collector Dark Current nA |Vce=10.0 V, Ee=0 


Collector-Base Current Vee=5.0 V, Ee=1.00 mWiem2 4) | 
Icion) | On-State Collector Current Vep=5.0 V, Fe =1.00 mWicm2 


Notes: (1) All maximum ratings are determined with the chip mounted on a 10-18 header using TRW Optoelectronics’ techni- 
ques. (2) Maximum power dissipation is a function of the package in which the chip is housed and the environment in which the 
assembled package will be used. (3) Chips will be shipped in a glass vial with cotton packing for protection. (4) Light source is 
an unfiltered tungsten bulb operating at CT = 2870°K. 


Typical Performance Curves 
Photosensor Spectral Response 






0.50 


RELATIVE RESPONSE OR EMISSION - % 


Test Conditions (LED): 
TA= T= 25°C, IF= 100 mA, DC =0.1%, PW= 100 ys 
Peak Wavelength ~ dp: (A) XSTR - 850+30 nm 
(B) LED GaAlAs ~- 875+20 nm 
(C) LED GaAs - 930+15 nm 





600 700 800 | 900 1060 1100 
d — WAVELENGTH — Nanometers 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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NPN Silicon Phototransistor Chip 
Type OPC60X 









.008(0.203) 


.0400(1.016) SQUARE NOM ~006(0.152) 
A 
OXIDE 
\ 













ANTI- 
REFLECTIVE 
COATING 







A - ACTIVE AREA 
(BASE) 

B - EMITTER 
CONTACT (AL) 

C - COLLECTOR 

CONTACT 

(GOLD) 













ACTIVE 
AREA 





SECTION A-A 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 





Features Absolute Maximum Ratings!) (Tj = 25°C unless otherwise noted) 

e 27 times the active area of OPCBOOL Storage and Operating Temperature Range.............. 0.2. -65°C to +150°C 
© More sensitive at low light levels Saeed oe ees a ton Picea ona todd Penticte ee ealieh Aen pogo e Mada oumnten Paes 2 y 
© Active area is centered on chip Power Dissipation... 0. o.oo cve ccc cc ccc cece eet eti ete l ib vbittrereree eee. 60 mwel 
Description Electrical Characteristics (25°C unless otherwise noted) 





TRW Optoelectronics Division photosensor chips 
are fabricated using the latest silicon planar 
diffused technology and are silicon nitride 
passivated for long term stability. All photosensors 
have an antireflective coating over the active area 
to ensure maximum absorption of irradiated light. 
Chips can be specially probed to satisfy custom 
requirements. 


Since TRW has no contro! over the techniques the 


| Symbol | ___Parameter | Min. | Typ. | Max. | Units 
Collector-Emitter 
| Merce | Breakdown Voltage 
Emitter-Collectar 
| 'ceo | Collector Dark Current ff] 100 | nA 
i. [la Cran pos ff 2 [ma 
Collector-Base Current ft g2 tt aA | 


Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled T0-18 header using TRW 









customer may use to alloy and bond chips, TRW techniques. (2) Maximum power dissipation is a function of the package in which the chip is housed and the environment in 
cannot be held responsible for damage to the which the assembled package will be used. (3) Chips will normally be shipped in a glass vial with cotton packing for protection. 
(4) Light source is an unfiltered tungsten bulb operating at CT =2870°K. (5) IL not tested. Hfe range guarantees IL. 


Typical Performance Curves 
Photosensor Spectral Response 


chips resulting from such techniques. 


Test Conditions (LED): 
Ta = Ty = 25°C; Ip = 100 mA, DC = 0.1%, PW = 100 us 
Peak Wavelength -Ap: (A) XSTR — 850+ 30 nm 
(B) LED GaAlAs — 875+ 20 am 
(C) LED GaAs — 930+ 15 nm 


RELATIVE RESPONSE OR EMISSION — % 





600 700 800 900 1000 1100 
A\— WAVELENGTH — Nanometers 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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NPN Silicon Phototransistor Chip 


Type OPC60OL 





Features 

e Active area centered on chip 
@ Low cost 

® Silicon nitride passivation 


Description 

TRW Optoelectronics Division photosensor chips 
are fabricated using the latest silicon planar 
diffused technology and are silicon nitride 
passivated for long term stability. All photosensors 
have an antireflective coating over the active area 
to ensure maximum absorption of irradiated light. 
Chips can be specially probed to satisfy custom 
requirements. 


Since TRW has no contro! over the techniques the 
customer may use to alloy and bond chips, TRW 
cannot be held responsible for damage to the 
chips resulting from such techniques. 


.025(0.635) SQUARE NOM 
.022(0.56) SQUARE NOM 


.020(0.508) SQUARE NOM 


.008(0.203) 
.006(0.152) 


R 


Y 


t 
' 
N 
i] 
4 
’ 
' 
\ 
t 
t 
t 
t 
\ 
( 
' 
’ 
’ 
' 
' 
\ 
t 
' 
’ 
' 
' 
’ 
t 
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A - ACTIVE AREA (BASE) 

B - EMITTER CONTACT (AL) 

C - BASE CONTACT (AL) 

D - COLLECTOR CONTACT 
(GOLD) 

E - OXIDE & NITRIDE 
PASSIVATION 


 Mentherad mtb babauthen hanrthambiarhuateal ddA det 


C4 


Yj 
j 


Litlitti,t,dd,t4% 111,444.44 it42.4 





.018(0.457) NOM 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 





Absolute Maximum Ratings") (Ty =25°C unless otherwise noted) 


Storage and Operating Temperature Range................. 00. cece eee eee -65°C to +150°C 
COlletaremitten VOMaGC is.) 2 dca dn tear deh a iels eo cnce ch tone Adda a Ale at le Baek ut uiae Knit 30 V 
Eriiitter=GOMGtOR VOILE GOs seten Msh sd. ad tetsu eet cy lsc Remar a Mik telts ata Oni ae itn ace 5.0 V 
POW Or: DiSSiPaUON eee-eancuidaatsntirenra die ec tien nr as end asraiieatind ath inicndln wns 50 mw) 


Electrical Characteristics (25°C unless otherwise noted) 

[Symbol | __ Parameter | Min. | Typ. [Mox. [Units 
Collector-Emitter 

Breakdown Voltage 6] | : 
Emitter-Collector 

Breakdown Voltage 50] [| V 

eo 







Test Conditions 


















le = 100 pA 








0 

Collector Dark Current ae Vce= 10.0 V, Ee=0 
Light Current Vce=5.0 V, Ee=20 mWicm2 (4) 
Collector-Base Current | | | | wA | Ves 5.0 V, Ee=20 mWicm2 (4) 


Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled. TO-18 header using Optoelectronics 
techniques. (2) Maximum power dissipation is a function of the package in which the chip is housed and the environment in 
which the assembled package will be used. (3) Chips will normally be shipped in a glass vial with cotton packing for protection. 
(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K. (5) IL not tested. Hfe range guarantees IL. 


5) 





Typical Performance Curves 
Photosensor Spectral Response 





Test Conditions (LED): 
Ta = Ty = 25°C; ff = 100 mA, DC = 0.1%, PW = 100 us 
Peak Wavelength - Ap: (A) XSTR — 850+ 30 nm 
(B) LED GaAlAs - 875+ 20 nm 
(C) LED GaAs — 930+ 15 nm 


RELATIVE RESPONSE OR EMISSION — % 


1000 


600 700 800 900 1100 


A— WAVELENGTH — Nanometers 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
RIT IT RY LI LE NT ET SE a RR NE a a ITE a SD TTS ED ITD 
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Photologic™ Chips 
Types OPC8012, OPC8013, OPC8014, OPC8015 










NOTE: 
BOND PADS ARE 
EVAPORATED _- .0010(.025) NOM 


ALUIiieUr ANU 
(.0161) SQUARE 


_ DIMENSIONS ARE IN INCHES (MILLIMETERS) 





Features Absolute Maximum Ratings (7, = 25°C unless otherwise noted) 

© Open collector or totem-pole output Storage and Operating Temperature Range...........0 0000.22. cece cece e eee ~55°C to +125°C 
@ Drive up to 8 TTL loads Supply VOlAE VCP ctr tc oabidinonnenct Vebdann odeenmhdas Me neawa eietels Letreie eee. 5.25 V 
© Data rates to 250 K baud JOHCUON:- OPEB UNE iceais a vedns ahve ok Oe Mths Caan batbened Bidteonuas teldinalncen 126°C 
Description Notes: 

The OPC8012 family of photologic chips are (1) Light level sufficient to cause high level output (see Typical E57 +). Light source is an unfiltered tungsten bulb operating at 
bipolar monolithic integrated circuits consisting of CT = 2870°K. 

a photodiode, a linear amplifier, and a Schmitt (2) oe a re to cause low level output (see Typical Epp +). Light source is an unfiltered tungsten bulb operating at 


trigger on a single silicon chip. Four output 


; : (3) Chips will normally be shipped in a glass vial with cotton packing for protection. 
options are available, buffer-totem pole : : d preter 


(OPC8012), buffer-open collector (OPC8013), Block Diagrams 

inverter-totem pole (OPC8015), and inverter-open 

collector (OPC8014). Featured is logic level output 9PE8O12 (Totem-Pole Output) OPC8015 (Totem-Pole Output) 

and up to 12.8 mA of sink current for direct Buffer Inverter © Vcc 





driving of up to 8 TTL loads. The Schmitt trigger 
provides hysteresis for high immunity to noise on 
the input. 


Since TRW Optoelectronics Division has no control 
over the techniques the customer may use to *. 
allay and bond chips, TRW cannot be held 
responsible for damage to the chips resulting from 
such techniques. 





OPC8013 (Open Collector Output) OPC8014 (Open CollectorOutput} 


Buffer Inverter Vcc 


OUT 





GND 


Optoelectronics Division, TRW Electronic Components Group, 120/ Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


207 


Types OPC8012, OPC8013, OPC8014, OPC8015 





Electrical Characteristics (-40°C to +70°C unless otherwise noted) 
7 | __ Parameter 













Min, | Typ. [Max.[ Unit | Test Conditions] 


OPC8012 (Buffer-Totem Pole) 


: 

[Yves ww 
[Pirin [ees 
OC 
[ws [eronnieninn | | | me 








_ 


50 | -25 | mA | Veo=82 V, VOUT =0, (See Note 1) 


0PC8013 (Buffer-Open Collector) 


| 
High Level Output Current = 
OC 

a 















High Level Supply Current VCC =5.2 V, (See Note 1) 


Ver =4.8 V, VoH=35 V (See Note 11 
| 400 | mv | Vec=4.8 V, IOL=13.8 mA, Ee=0 | 
a mWiem2| Vcc =5.0 V | 













Low Level Supply Current 









Trigger irradiance (Low-High) 


OPC8014 (inverter-Open Collector) 


ICCH | High Level Supply Current 
ICCL Low Level Supply Current 
} WH High Level Output Current 





ed vec =5.0 V 
















Vet =5.2 V, Ee=0 
VCC = 5.2 V, (See Note 2) 


lOH 












OPC8015 (Inverter-Totem Pole) 


ICCH 
ICCL 
OS 


High Level Supply Current 














Low Level Supply Current 
High Level Output Voltage 


Low Level Qutput Voltage | 


| fert Trigger Irradiance (High-Low) — 
Short Circuit Output Current a 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
© TRW Inc. 1985, 1984. TRW is the name and mark of TRW Inc. Printed in U.S.A. 





208 





KE 


Reflective 
Assemblies 








CE Et 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
209 


Reflective Assemblies 





Focused Reflective Assemblies 


Unfocused Reflective Assemblies 


Variations in Signal Level 


Reflective assemblies. are motion or position sensors that provide non-contact sensing of a 
reflective surface or a change in surface reflectivity. Such an assembly consists of one or more 
infrared emitting diodes (IRED) and sensors (an NPN silicon phototransistor, photodarlington or 
Photologic™) in the same housing. The emitter and sensor are positioned on the same side of 
the assembly, facing the surface to be sensed, which can be a major mounting advantage in 
Certain applications. 


(Application Bulletin 113, printed in this data book, presents an in-depth discussion of reflective 
assemblies and possible design problems involving mounting configurations, reflective surfaces, 
and sensing circuits. If you have further questions, please contact your local TRW 
representative, or TRW Optoelectronics Division in Carrollton, Texas.) 


An important consideration to keep in mind when using reflective assemblies is that the 
photosensor will not necessarily “see” infrared radiation in the same way that the human eye 
sees visible light. For example, a black surface and a white one may, under certain conditions, 
have similar reflective properties when illuminated with infrared radiation. 


TRW’s Optoelectronics Division makes two kinds of reflective assemblies: focused and 
unfocused. 


Best for sensing specular or polished surfaces, focused reflective assemblies are made from 
discrete devices with convex lenses (see Figure 1). In such assemblies, the emitter and sensor 
are mounted on converging optical axes. 


For the standard focused type, the on-state collector current, Ic(gn), peaks when a reflective 
surface is placed between 0.100 and 0.200 inches (2.5 to 5.0 mm) in front of the reflective 
assembly. (Icignj is the collector current created by the infrared radiation emitted by the IRED 
and detected by the photosensor from the reflective surface.) 


The IRED emits radiation which follows a diverging pattern, not a straight line through its 
centerline, and the sensor views a converging pattern rather than a straight line through its 
center. 


Best for sensing diffuse or rough surfaces, unfocused reflective assemblies are often made 
from discrete devices with plano or non-magnifying lenses (see Figure 2). In the standard 
assembly, the emitter and sensor are usually mounted on parallel optical axes. 


For unfocused assemblies, the reflective surface generally must be placed closer to the 
assembly than when using a focused type. The reason is that Icign) peaks when the reflective 
surface is between 0.040 and 0.080 inches (1.00 to 2.0 mm) from the front of the assembly. 


These units are well suited for mounting in sockets or printed circuit boards. 


Consideration should be given to possible variations in signal level when designing in reflective 

assemblies. Such variations may occur for a variety of reasons: 

e Inconsistency in placement of reflective surfaces, resulting in variation in distance between 
the surface and the reflective assembly. 

e Variations in the reflective surfaces. In some instances, black and white surfaces can exhibit 
similar reflective properties. 


sp ca A I A ET ET I OO I TE ET EI ET LE EL ES TTT ET I ELE ETE SE SE ET A EE ES 
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e Using transmissive materials between the reflective assembly and the reflective surface. 


e Variations from assembly to assembly. (Especially where the devices are tested to a 
minimum limit only.) 


e Variation in size is another potential problem area. An optimum sized reflective surface ts 
one in which no increase in Icign is observed when the surface area is increased. 


e Variations in signal level can be observed due to spurious illumination from outside sources. 


TRW makes reflective assemblies in a wide variety of sizes and shapes for many different 
applications. The customer can find suitable reflective assemblies to meet a wide variety of 
specifications. However, many times designers are faced with conditions that prevent the use 
of standard reflective assemblies, as specified by the manufacturer. Reflective surfaces may be 
different than specified and the distance between the reflective surface may be greater or 
closer than that specified, or cannot be consistently maintained. Various mounting requirements 
may make tighter contro! impractical and the contrast ratio may have to be improved. In many 
of these application-specific situations, TRW can design a custom reflective assembly to meet 
your needs. 


Figure 1. Focused 
Reflective Assemblies 








OPB125A, 253A  QPB/703A OPB/08, 709 


Figure 2. Unfocused 
Reflective Assemblies 





OPB706, 707 OPB711, 712 
Applications 
e Measuring surface roughness. 


Sensing the level of liquids. 
Detecting variations in surface locations. 


Detecting presence or absence of paper in 
office machines. 


Controlling the shutter and/or flash in 
sophisticated cameras. 

Triggering a high speed print cutting 
mechanism. 

Plus many other applications in industrial 
controls, surveillance mechanisms, and 
elsewhere. 


(Gn a a a GT tS SA I SI I a TCT STS IE TTB OTS II SLCC TE LO DO ETE EP I AT EE TE Ia NL RE 
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Reflective Object Sensor 
Type OPB125A 


1,010 (25.65) 
.990 (25.15) 


510 (12.95) 
.490 (12.45) 


.025 (.64) RAD. 6 PLCS 





067 (1.70) g now .260 (6.60) 
.057 (1.45) .240 (6.10) 
810 * 
530 (13.46) 
135 (3.43) 
115 (2.92) ag — 125 (3.18) 
NOM POINT 
oS woos 
se 4.00 (101.6) MIN om DIMENSIONS ARE IN INCHES (MILLIMETERS). 
#26 AWG 
Features Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 
© Photodarlington output Storage Temperature Range ....... 00... cece cece cee c cece cece cece eee eecees - 40°C to + 125°C 
e Low profile to facilitate stacking Operating Temperature Range ........... 0... cc ccc ec ceeeeeeeeeeeeeevveveees -40% to + 100°C 
® Low cost plastic housing Input Diode 
e 4.0 inches (101.6 mm) minimum length PORW aE LIC CUM ON 2 cuctare's eeleresk o anale Bev a diete Betis Hee a ba eects date Mena eee Sai aes 50 mA 
lead wire REVEISE UE VONGOE nan. 5 ees dnebare memaphaueoncntans thasaunede bon deansacwnats soe 2.0V 
— POWER DISSIDALOM cuih ital hp arieet inh as ween heel eee de dul sake ahaa e lug teed 52 80 mW"! 
Description Output Photodarlington 
The OPB125A consists of an infrared emitting Colleciar En itter Voltages xe otsan. dopa amiss Kea ten ua cooneed Ore eta ee ie abs aounuclnwans 25V 
diode and an NPN silicon photodarlington mounted Emitter-Collector Voltage... 2.0... t tet beet reenter 5.0V 
side-by-side on converging optical axes, in a black Power Dissipation... 0.0.0.0... eee eee eee eee eee beet cnet eee ees 50 mw 
plastic housing. The photodarlington responds to Notes: 
radiation from the LED only when a reflective (1) Derate linearly 1.07 mW/°C above 26°C. 
object passes within its field of view. (2) Derate linearly 0.67 mW/°C above 25°C. 


(3) Measured using an Eastman Kodak neutral white test card having 90% diffuse reflectance as a reflecting surface. 
QOPB125A utilizes an OP123 or OP223 LED and an (4) Measured using a reflecting surface that has a very black dull surface with optical reflectance qualities comparable to a 
QP300 family sensor. Leads are #26 AWG, teflon surface coated with carbon black printer's ink. 
insulation, 4.0” (101.6 mm) minimum length (5) Crosstalk (Ic¢x) is the collector current measured with the indicated current in the input diode and with no reflecting surface. 
; ; (6) Lower curve is based on a calculated worst case condition rather than the conventional -2o limit. 
stripped and tinned. (7) d is the distance from the assembly head to the reflective surface. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Type OPB125A 





Electrical Characteristics (Tq = 25°C unless otherwise noted] 


[SS Parameter «Mins ‘| Max. | Units Test Conditions 
Input Diode . | 


We [foward Vohage SSCS 
[a Reverse ture ——SSSCSCSCSCSCSSTSC*d CC Va 20 
Output Photodarlington 

| Vipriceo | Collector-Emitter Breakdown Voltage =| TT C= 100 pA 

Ce a 
[toco | Colector ark Goreme OO ESOT | 


Combined 
ICION) 
Crosstalk 


VCEISAT) | Collector-Emitter Saturation Voltage 































Ip = 40 mA, Veg = 5.0 V, d = 0.200 in. (5.08 mm)!” 
See Note 3. 
IF = 40 mA, Veg = 5.0 V, No Reflecting Surface. 
See Note 5. 
Ip = 40 mA, Ic = 1 mA, d=0.200(5.08mm)!73), 


On-State Collector Current 












Typical Performance Curves 



















Reflective Surface Collector Current Diffused Surface Collector Current Normalized Collector Current 
vs. Diode Forward Current vs. Dinde Forward Current VS. AmoiGhe 1éMperatuic 
100 1000 -————— 1.6 
fons kere 
ee Ip =40mA 
ae = Vee =5V 
< a d = 0.20 in. (5.08 mm) 
— 10 3 100 ets) = 1.2 (See Note 3) 
{ i foe a] = 
kb : ae aol ba 
: - [ y é 
= 10 tA 5 10 | LY 4 08 
« [Cf7t =e tF- 7 
5 [fa F Uf 2 
-~» W7l = WE J =r 
2 i 3 . —, = ‘ eeoe +20 
7. , 7 Vce =5V ce X 
f | d = 0.20 in. (5.08 mm) i / d = 0.20 in. (5.08 mm) = Sia 00 
ni (See Note 3) ‘ae (See Note 4) 
0.01 2 0.1 0 : A 
0 10 20 30 40 50 0 10 20 30 40 50 -60 -40 -20 0 20 40 60 80 100 
Ip — DIODE FORWARD CURRENT — mA If — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE - °C 
Normalized Collector Current Rise and Fall Time vs. Test Condition 
vs. Object Distance Load Resistance 
4.0 


REFLECTING SURFACE 








PTT tive 

VcE=5V 
Faseee 
GEC Tee 





ic = 20--40 mA (See Notes 3 and 4) 
Vee=5V Y 
d = 0.20 in. (5.08 mm) 


3.0 (See Note 3) 





x 


NORMALIZED COLLECTOR CURRENT 
ty, tf — RISE AND FALL TIME — ms 





0 01 02 03 04 05 06 07 08 (A) (K) (E) (Cc) 
d — DISTANCE TO REFLECTIVE SURFACE ~ Inches Ry — LOAD RESISTANCE — 2 FeO EHOTUGARE STEN 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
© TRW Inc. 1985, 1982. TRW is the name and mark of TRW Inc. Printed in U.S.A. 


213 









Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5282 _ 
January 1985 


arter 





Reflective Object Sensor 
Type OPB253A | 





Features 

© Phototransistor output 

© Low profile to facilitate stacking 

® Low cost plastic housing 

© 4.0 inches (101.6 mm) minimum length 
lead wire 


Description 
The OPB253A consists of an infrared emitting 
diode and an NPN silicon phototransistor mounted 


side-by-side on converging optical axes, in a black — 


plastic housing. The phototransistor responds to 
radiation from the LED only when a reflective 
object passes within its field of view. 


The OPB253A utilizes an 0P123 or 0P223 LED 
and an OP600 family sensor. Leads are #26 AWG, 
teflon insulation, 4.0” (101.6 mm) minimum 
length, stripped and tinned. 





.260 (6.60) 
.240 (6.10) 


.067 (1.70) 


.057 (1.45) Be 


135 (3.43) SS 


.025 (0.64) R, 6 PLCS NOM. 


.610 (15.49) 


~~ 
i 590 (14.99) 


a = (3.18) NOM 
POINT OF 

OPTIMUM -110 (2.79) 

RESPONSE 


.090 (2.29) 


a .335 (8.51) 


4.00 (101.6) Mine} 312 (8.00) 


#26 AWG 
1.010 (25.65) 


.990 (25.15) A RED 
.510 (12.95) sa 


90 (12.45) ~ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


WHITE 





(K) 
BLACK 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Storage Temperature Range... 0... cc cence eee eee nee nes -40°C to + 125°C 
Operating Temperature Range ........... 0.0. ccc ccc cence cece nee ees -40°C to + 100°C 
Input Diode | 

HOVEISe VOld0Gs jes warn cena s6x semi nou edladwaietLiad ata dated Meee pee ae V 
Continuous Forward Current... 0... nee n teenie nes 50 mA 
POWE! UISSIDQUON 22-205 treo tect reed Oewtn eat aemetadiesaa shane hal como th ecdenue 80 mW" 
Output Phototransistor 7 

CONGGter-EMitler VON AUG i. on cnn rue atu boca Na ahd ehane se & auledn a Doenapnd Rema tats 25V 
Emitter-Collector Voltage ............0......00008. Spe weeeae ae ea ates neces 5.0 V 
POWEE DISSIOBUION: 2 Unt Sot oto aii laranuiee le date Duwi nel ee dve lth Rea gol) 50 mwe! 
Notes: 


(1) Derate linearly 1.07 mW/°C above 25°C. 

(2) Derate linearly 0.67 mW/°C above 25°C. 

(3) Measured using an Eastman Kodak neutral white test card having 90% diffuse reflectance as a reflecting surface. 

(4) Crosstalk (Ip) is the collector current measured with the indicated current in the input diode and with no reflecting surface. 
(5) Lower curve is based on a calculated. worst case condition rather than the conventional ~2o limit. 

(6) d is the distance from the assembly head to the reflective surface. 


iii capil sellin 
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Type OPB253A 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


Parameter Win Wa | Units [Test Contions 
Forward Voltage | | 170 | OV] ig = 50 mA 





Input Diode 





TP Rverse Gent 00 = 20 


Output Phototransistor 


ViBRICEO | Collector-Emitter Breakdown Voltage a eee ee 
ViBRIECO | Emitter-Collector Breakdown Voltage | 60 | | Vf Ie=100 pA 





ICEO Collector Dark Current nA Veg = 10.0 V, Ip = 0, Eo << 0.1 p Wier’? 


Combined on 
IF = 40 mA, Vee = 5.0 V, 


IC(ON} On-State Collector Current 25 
d= 0.20 in. (5.08 mm).'§ See Note 3. 


Crosstalk | | 2.0 | pA | Ip = 40 mA, Vce = 5.0 V. No Reflecting Surface 


VcEISAT}) | Collector-Emitter Saturation Voltage Ip = 40 mA, Ip = 10.0 pA, 


d= 0.20 in. (5.08 mm).'* See Note 3. 
Typical Performance Curves 






















Collector Current vs. Normalized Coliccior Current Normalized Collector Current 
Diode Forward Current vs. Ambient Temperature vs. Object Distance 
Deis a 
Ute] 
aes > ip = 40mA 
eee & = Vee t5V.. 
< eed c cc (See Note 3) 
£ GRAS fea > 
eae > a 
lat a cc 
: CZ : : 
iS Lf w re 
a — -/ ~t 
o o af ame J pas 
c TA S o 
5 7 - eg 
tad ee 
2 UZ s | 
a c i 
a 
7 d = 0.20 in, (5.08 mm) e d = 0.20 in, (5.08 mm) 2 
r | (See Note 3) (See Note 3) 
-60 -40 -20 0 20 40 60 80 100 0 0.1 0.2 0.3 0.4 0.5 0.6 
ip — DIODE FORWARD CURRENT - mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 
Rise and Fall Time vs. Test Condition 


Load Resistance 


REFLECTING SURFACE 


= (See Note 3) 

. Vce=5V VILLI LaLa ade 
E ig = 20 mA—40 mA 
! 
‘ d 
= 
fom 
3 ; 
< 
We 
2 
z 
< 
tas 
Pa ' 
rd 
1 
- 

ms Oe ee m™ (a) (K) (EB) (C) 

Ry — LOAD RESISTANCE - Q LED PHOTOTRANSISTOR 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~ Reflective Object Sensor 


Type OPB703A 





Features 

e Phototransistor output 

@ High sensitivity 

© Low cost plastic housing 

 Lensed for dust protection and ambient light 
filtration 


Description 

The OPB703A consists of an infrared emitting 
diode and an NPN silicon phototransistor mounted 
side-by-side on converging optical axes, in a black 
plastic housing. A filtering lens in the face of the 
housing seals the device from dust and dirt and 
reduces ambient light noise. The photosensor 
responds to radiation from the LED only when a 
reflective object passes within its field of view. 


OPB703A utilizes an OP160 or OP260 LED and an 
OP500 family sensor. 


.345 (8.76) 


.325 (8.26) 067 (1.70) 


.057 (1.45) ae 


.680 (17.27) = 
.660 (16.76) | 





.260 (6.60) .370 (9.40) 
.240 (6.10) .350 (8.89) 
4 f 
.130 (3.30) | a | <t— .175 (4.45) NOM fd 
.120 (3.05) POINT OF 
150 (3.81) MIN* ae Na TLepaaee 
=A Ree *CATHODE LEAD, OTHER LEADS ARE .060 (1.52) 
890 (22.61) NOM LONGER. 
sre ae) SO NOM one eo cuanee 
(K) — CATHODE 
210 (5.33) iRb> ABODE 
ve = DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 
storage Temperatiire Ran0e = ...0c 5s icgas cc esticdu bed Ga Pterds posed ee ae eda esos -A0°C to + 85°C 
Operating Temperature Range... .. 2... cect nee eens - 40°C to +85°C 
Lead Soldering Temperature (1/16 in. [1.6 mm] from case for 5 sec. with soldering iron!!.. 0.2.2... 240°C 
Input Diode . 
Forward: Be CUNON Gs tents ates he anak pa cmserere Saba naste eles eiaa douse tantkenys 40 mA 
Reverse VE Voliede clei ocnoh urea are l ls chee de otto alates Weta Manteca le’ oe 2.0 V 
POWER LISSIDAUIOI y cit8s 2c oeacu caus ued chats Sane rue ale Guana ale Seas Ac esana duet destained Aiea 70 mW?! 
Output Photosensor 
COlGGtOR EMT VONGGC cs .in wees aamiceaten vw tesae seeds eased ewer omen eeue naar ete 30 V 
EMI CGr: CONGELOL VONAUG seo scp meshes eens yy eld Sole nea aeraentl wad & Mean ed latin Col dan Senet bac at ced 5.0 V 
POWGEP DiSSIDB EON ie cevis hic enter con dhiaee.cnleacg tency saraceghante de ateen dagen dh Ss aclindi hae t usledantienadM ay8 50 mW! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.27 mW/°C above 25°C. 

(3) Derate linearly 0.91 mW/°C above 25°C. 

(4) d is the distance from the assembly face to the reflective surface. 

(5) Measured using an Eastman Kodak neutral white test card having 90% diffuse reflectance as a reflecting surface. 

(6) Measured using a reflecting surface that has a very black dull surface with optical reflectance qualities comparable to a 
surface coated with carbon black printer's ink. 

(7) Lower curve is based on a calculated worst case condition rather than the conventional ~2o limit. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Type OPB703A 





Electrical Characteristics (7, = 25°C unless otherwise noted) 


Parameter | Min. | Max. | Units | Test Conditions 


Input Diode 



















lec = 100 pA 
Vee = 10.0 V. Ip=0, Ep = 0 









ve [orward Wohage—SSCSC~SCSCSCSSSC‘idCSO VD SSCS 
Tn [Reverse Curent CC] pet COC~C~S~S~SCS 
Output Phototransistor 

[ Viericeo | CoectorEniver Beakdown Volage———=—SCSC~“—~idCSSTSSC‘d( Cd 

[Wameco | EniterColertor Breakdown Votage ———=—SSCSCS~C~srC dC 

Ieeo | Colector Dark Guret CS 

Combined - 

[versuri ColesorEniverSatwaton Votage ———S—S~dY ~SSC«dY (| VS 


d = 0.20 in. (5.08 mm}ia6), 
IF = 4U mA, Ic = 100 pA, d = 0.20 in. (5.08 mm}! 






Typical Performance Curves 











Reflective Surface Collector Current Diffused Surface Collector Current Normalized Collector Current 
vs. Diode Forward Current vs. Diode Forward Current vs. Ambient Temperature 
< ea ee > a See = 
+20 = foal 
; | ed 120 | 7 Beas = 
ra et x é eens Paes 5 
2 ee 2 a 2 
we nn ie ae 2 
: ae 2 SA : 
o as ae or 72 an 7 
i es Rees 5 [Ty A. | oO 
Z ae Bee ry TA o 
aa 4 pans 
2 ae TE so ,,0¥/ | = ee 
To ae Ss een 
o S | ae cc Vee =5V 
= d = 0.20 in. (5.08 mm) = fe d = 0.20 in. (5.08 mm) = d = 0.20 in. (5.08 mm) 
(See Note 5) as ee (See Note 6) (See Note 5) 
0 10 20 30 40 50 0 10 20 30 40 50 -60 -40 -20 0 20 40 60 80 100 
te — DIQDE FORWARD CURRENT — mA tp — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C 
Normalized Collector Current Rise and Fall Time vs. Test Condition 
Load Resistance 
1000 REFLECTING SURFACE 
Ip =40 mA (See Note 4) 
= Vee =5V L VIZZLLLO LLL LL LLL + 
= (See Note 5) z 
d 
a Lu 
& = 100 aaa 3 
4 i aad 
© V7 Ss 
(=) x 
E Lael [| é 
wad 
eT i\e ft | tt | 
Q on 
a te TAS Te” 
a ! 
= 
s EA = 
x fc 
i~] ~ 
2 
1.0 § 
0 02 0.4 0.6 0.8 100 iK 10K TER (a) (K) (E) (Cc) 
d — DISTANCE TO REFLECTIVE SURFACE — Inches ‘ R_ — LOAD RESISTANCE ~ $2 LED PHOTOTRANSISTOR 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Raa GT SRS EG RES FIEND. TTY BE IS NIT ST SEL TE REEL EDS TE ER I TE RE ET a A ERT a 
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Reflective Object Sensors 
Types OPB706C, B, A, OPB707C, B, A 





Features 

© Phototransistor (OPB706) or photodarlington 
(OPB707) output 

© Unfocused for sensing diffuse surfaces 

® Low cost plastic housing 


Description 

The QOPB/706 and OPB707 each consist of an 
infrared emitting diode and an NPN silicon 
phototransistor (OPB706) or photodarlington 
(OPB707) mounted side-by-side on parallel axes in 
a black plastic housing. Both the emitting diode 
and photosensor are molded out of black plastic 
to reduce ambient light noise. The photosensor 
responds to radiation from the LED only when a 
reflective object passes within its field of view. 


OPB168F or OP268F series emitters are used. The 
OPB706 utilizes an OP508 type sensor and the 
OPB707 utilizes an OP538 type photodarlington. 


-185 (4.70) 
f “ai 170 (4.32) - 


.245 (6.22) 
.235 (5.97) .130 (3.30) 
.110 (2.79) 


DOT INDICATES PIN 1 .087 (2.21) 
NOM 


OPTICAL & 


025 (0.64) 


ao" SO NOM | sme 178 (4.52) | 
015 (0.38) * CATHODE LEAD. OTHER LEADS ARE -168 "168 (4.27) 27) 


.06 (1.52) NOM. LONGER. 


4 1 
“140 (2.79) 
-090 (2.28) ** 
Ly we 
**THIS DIMENSION IS CONTROLLED | 
hey © 


AT THE HOUSING SURFACE 


092 (2.34) 3 2 
“082 (2.08) ** 


BOTTOM VIEW 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Operating Temperature Range ........... 2... cece cen ene nee eee -40°C to + 86°C 
Storage: Temperate Rante? ins snaccsccked sear tin ties dd eeenehh ot sacg eds -49°C to +85°C 
Soldering Temperature (1/16 in. [1.6 mm] from case for 3 sec. with soldering iron”... 2.2.00. 00... 240°C 
Input Diode 
FOMWare OL. CUNCNE:.t cov nentee te escuc sazarewer omhhon roan ean aloe whe etwase mae 50 mA 
Peak Forward Current (Pulse Width = 1 sec., 300 pps) ........ eee, 3.0 A 
ABverse UG VOlaGe i awiein iceedensoutduct rnetiakey nanan atame-y hee teat ae 2.0 V 
OWE! DISSIDG HON eisrc sux. duid gin trata Suicew teh eae Owes gue ewe nanan oath eee ears 75 mW’! 
Output Photosensor 
Collactor-Emitter Voltage = OPBV0G: 9... 0405 case raewerstanee tne tan aati es ue teraiiew ds bal 30V 
OP BOT 2 onic ated edt wikho is gheorteear hte caste tak teneaiin 15.0V 
Emitter-Collector Voltage irs hcavSwireteus accbe rst dniwse tebe bead eur eh eons viderdae ow be 5.0V 
Collector DE Current OPB796../ x n.sccitenwartecwy ceases eee aie BANS oeee ioe ehse 25 mA 
OPBIOP ccstnineerete rr rn ee errs eee eT re 125 mA 
Power VISSHATOM=<OPB100- nis nadioen cine meiyhinns ane dea tga acdrnaen nen oun a 75 mW?! 
OPO i cea rect cine aclapcbhe eGn be aaln ek ach tent Aah nee nialarete sri ae ae 125 mW?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 0 sec. max. when flow soldering. 

(2) Derate linearly 1.36 mW/°C above 25°C. 

(3) Derate linearly 2.27 mW/°C above 26°C. 

(4) d is the distance from the assembly face to the reflective surface. 

(5) Measured using an Eastman Kodak neutral white test card having 90% diffuse reflectance as a reflecting surface. 

(6) Crosstalk {Icx) is the collector current measured with the indicated current in the input diode and with no reflecting surface. 
(7) Lower curve is based on a calculated worst case condition rather than the conventional -2o limit. 
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‘Type OPB706 





Electrical Characteristics (Tj = 25°C ambient temperature unless otherwise noted) 


[Symbol | —~—=SSS~SSéParameter === Min. Typ.[ Max] Units | Tost Conditions 
Input Diode 

PVE [Foard VoRage SSS TV =A 
[ia [Revere Curent SSSCSC~CSCSC*dSCSC*dSCPWOY [VO 


Output Phototransistor 
ViBRICEQ | Collector-Emitter Breakdown Voltage | | Vf Ip = 100 pA 


ViBRIECO | Emitter-Collector Breakdown Voltage FTV | Ie = 100 pA 
ceo __| Collector Dark Current | ff 100 | nA | Vee = 5.0V, Ie = 0, Ep < 0.1 wWieme 


Combined 
500 | 1000 ~ BA 
350 | 700 uA 
200 | 400 uA 


ICION) 
Crosstalk | ff 200 | Af Ip =20 mA, Vop=5.0 V, Note 6 
VcE(SAT) | Collector-Emitter Saturation Voltage fff 040} Vf Ip= 20 mA, Ic = 100 pA, d = 0.050 in, 1544 






























OPB706A 
OPB/06B 
OPB706C 









On-State Collector Current 






IF = 20 mA, Vee = 5.0 V, d = 0.050 in. (1.27 mmyidis) 












Typical Performance Curves 


Collector Current vs. Normalized Collector Current Normalized Collector Current 
vs. Ambient Temperature vs. Ohiect Nistance 


TTT 
VcE=5V 
AGGGREe 
Fa Oe ee 
I : 
“tf ee 
\ 4 





















ic - COLLECTOR CURRENT — mA 
NORMALIZED COLLECTOR CURRENT 
_—] 
i- =] 


NORMALIZED COLLECTOR CURRENT 





ee KSEE 
d = 0.05 in. (1.27 mm) d = 0.05 in. (1.27 mm) w iss 
(See Note 5) (See Note 5) Pil | | Pteededeeb [a 
0 0 j P SASS 29 wee 
-66 -40 -20 0 20 40 #60 80 100 0 0.1 0.2 0.3 0.4 0.5 
tp — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE ~— °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 


Rise and Fall Time vs. Test Condition 
Load Resistance 


REFLECTING SURFACE 


ip =20mA (See Note 5) 
Vce=5V WZIZILLIIZIZIZI_Y 


(See Note 5) 


a 3 


ty, t¢ ~ RISE AND FALL TIME — ps 





(A) (K) (E) = (€) 
LED PHOTOTRANSISTOR 


Ry — LOAD RESISTANCE ~ S2 
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Type OPB707 





Electrical Characteristics (Tq = 25°C ambient temperature unless otherwise noted) a ee 

Input Diode t™ | | | | s | 
Pe [Rowe 
ig ver Cant kg 20 
Output Photodarlington | _ | | 
[ Vipriceo | Collector-Emitter Breakdown Voltage | OTT TCV p= 100A 
TWaryeco [Enter Color Breakdown Votage—————SSS~i | | PV ety 
| tceg [Collector Dark Curent | 0 TA | ce = 5.0 =O fe 0.1 pW? 


Combined . 
OPB707A Ip = 20 mA, Veg = 5.0 V, d = 0.050 in. (1.27 mm|sie 
OPB707B mA . 


OPB707C m 


; A 
7 en ee Se a 
VCE(SAT) _ | Collector-Emitter Saturation Voltage | ft 10 | Vf I= 20 mA, Ip = 2.0 mA, d= 0.050 in.{1.27mmy4") | 






































On-State Collector Current 















Typical Performance Curves 
















Collector Current Normalized Collector Current Normalized Collector Current 
vs. Diode Forward Current vs. Ambient Temperature vs. Object Distance 
i scm Conia Scan sareneees co 6 = 
| — ———— Cee eee Ip =20mA 
+2 -——— = 
Pee See ee al BE om 5 5 eeceay ae 
7) eee ae = ee ot wd 7 
- ° Fp — > 5 12 | 
= — ee 2" TLL [ [ee 2 | 
T/A: o_ | See Note 7 F = Re | tones = 
20 Lf lar Xeok 
eo SSS ar — 08 TH *-~ ; 
oO | ae 2 Tee De Se Eee oO = 
5 | Say cm Daas ares Ce GS oS 2 f || BER ERE 
4 | i a re ere a ee a 2 vy 
err || i ae ee AE ae z a a 
ue ee ee Vee =5V s Vee =5V = Re 
CE { CE 
ee a ian S d = 0.05 in, (1.27 mm) S 
mlm Fecumed (See Note 5) (See Note 5) = @ 
vy eee ae ae ~*~ | mY 
0 10 20 30 40 50 -~60 -40 -20 0 20 40 60 80 100 0 0.1 0.2 0.3 0.4 0.5 
l¢ — DIODE FORWARD CURRENT - mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 
Rise and Fall Time vs. Test Condition 


Load Resistance 


REFLECTING SURFACE 
(See Note 5) 
Vl Litillititli ll ll _y 
d 


mY 


ty, te — RISE AND FALL TIME — ms 





(A) (K) (E) = (C) 
Ry ~ LOAD RESISTANCE — {2 LED PHOTODARLINGTON 
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Types OPB706C, B, A, OPB707C, B, A 





Response Time Test Circuit Switching Time Waveforms 


REFLECTING SURFACE VOUT 


INPUT PULSE 





OUTPUT 


Re 


Typical Interfacing Circuit 
Recommended for applications requiring adjustments on both sensitivity and hysteresis. 


Voc (+5 V TO +12 V) 









SENSITIVITY 
CONTROL 50K 


If - 20mA 


—R+r-- 


OUTPUT 
O 


500K 
Rees ae eee PO eran eer HYSTERESIS 
CONTROL 


REFLECTING SURFACE 


TRW assumes no responsibility for use of any circuits shown and makes no representation that they are free from patent infringement. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Reflective Object Sensors 
Types OPB708, OPB709 





Features 

© Focused for maximum sensitivity 

© Phototransistor (OPB/708) or photodarlington 
(OPB709) output 

e Crosstalk does not exceed specified IcEQ 

@ Low cost plastic housing 


Description 

The OPB708 and OPB709 each consists of an 
infrared emitting diode and an NPN silicon 
phototransistor (OPB/08) or photodarlington 
(OPB709) mounded side-by-side on converging 
optical axes, in a black plastic housing. Maximum 
sensitivity typically occurs .125 in. from the front 
of the housing. Housing material is flame 
retardant ABS which meets UL 94V-0 standards. 
The photosensor responds to radiation from the 
LED only when a reflective object passes within 
its field of view. 


Both parts are constructed using either OP160 or 
OP260 series LEDs. The OPB708 utilizes an 


OP500 type phototransistor and the OPB709 uses 


an OP530 type photodarlington. 





-160 (4.06) 


.140 (3.56) 
.130 (3.30) .210 (5.33) 


-120 (3.05) .190 (4.83) 
067 (1.70) 
.057 (1.45) 


.150 (3.81) MIN * 
RNOM 


.210 (5.33) 


110 (2.79) 125 (3.18) NOM Tos 


.090 (2.29) POINT OF 
OPTIMUM RESPONSE 


.610 (15.49) 


: 590 (14.99) 
025 (0.69) 4 yong 


.015 (0.38) ; fl 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted] 


* CATHODE LEAD. OTHER LEADS ARE .06 (1.52) 
NOM. LONGER. 


** THIS DIMENSION IS CONTROLLED AT THE 
HOUSING SURFACE. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Storage Temperature Range... 0.0.0.2... cee cece cee een e tenes -40°C to +85°C 
Operating Temperature Range ... 20... ccc ccc ete teen eens ‘40°C to + 85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron) ......... 240°C" 
Input Diode 
HBVeISO NV ONGUS «fue. cus dct eate unas arcane he kOe whey 3Ge a hele Peete deed wiles. haath iy atta! 2.0V 
CONUINUDUS FOIWANG GUNMEN 2s c3 1s rasnhacauletaaincante ny bined tena me aonwba seine dnc 40 mA 
POWER DISSINGUON: duets ore owas Cetera duet aul lt tale ah a teach Gn Roh eked 60 mW?! 
Output Photosensor | 
Collector-Emitter Voltage - OPB708 .......... 2.0.00 cc cece eee en 30 V 
POO Hock owe eicoiaed: Bd ects scsi hod fete See ELE i win trash Ben 15.0 V 
EMitter-Gallector VOla0e <<.5.44 tree ing Sdk hae aoe ine awa tare Si Reni htd ches Sale aes 5.0 V 
Power Ossination=~/OPB7 08. wii ot. sia d 3s a kaw Peete ie hla aad ha beeen 50 mW?! 
OP BOS ta cnas pected meth atiunceutior aet  oma nla ae metas 125 mW") 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.09 mW/°C above 25°C. 

(3) Derate linearly 0.91 mW/°C above 25°C. 

(4) Derate linearly 2.27 mW/°C above 25°C. 

(5) d is the distance from the assembly face to the reflective surface. 

(6) Reflective surface is Eastman Kodak neutral white test card with 90% diffuse reflectance as a reflecting surface. 
(7) Lower curve is based on a calculated worst case condition rather than the conventional -2o limit. 
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Type OPB708 





Electrical Characteristics (T4=25°C unless otherwise noted) 


Parameter «(Mins | Max | Units] ——_—‘Test Conditions 


Input Diode 
VF Forward Voltage Pe oe np. Ve IF=40 mA 
Reverse Current | {100 | wA | VR=2.0V 
Output Phototransistor 


VIBRICEO | Collector-Emitter Breakdown Voltage | 30 | | V [ic=100 pA 
VIBRIECO | Emitter-Collector Breakdown Voltage | 6.0 | lE=100 pA 


| IEG Collector Gark Current Vce=10.0 V, IF=0, Ee=0 ieee ee 


Combined 


IC(ON} On-State Collector Current 
VCE(SAT) | Collector-Emitter Saturation Voltage 























T pA [Vce=5.0V, f= 40 mA, 0= 0.150" (3.81 mmr 
I= 40 mA, Ic = 3.0 mA, d= 0.180" (3.81 mmm 


Typical Performance Curves 


Collector Current vs. Normalized Collector Current Normalized Collector Current 
Diode Forward Current vs. Ambient Temperature vs. Object Distance 


aun aiw 
arcane 

ree 2 
fai Senne 














Ip =40 mA 
Vce =5V 
(See Note 6) 





th 


~~. 
rN 


Ic — COLLECTOR CURRENT — LA 
NORMALIZED COLLECTOR CURRENT 
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[7 Vee =5V 

7 d = 0.15 in. (3.81 mm) d = 0.15 in (3.81 mm) 0.2 

ae (See Note 6) (See Note 6) 
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Load Resistance 
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(See Note 5) 
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Type OPB709 





Electrical Characteristics (Ta=25°C unless otherwise noted] 


[Parameter SS«d Mins | Max. [Units] Test Conditions 


input Diode 
[ve _[fowardvolage—SSCSC~—S. ~SSC‘idi‘ CT 
Pie [Rovere Gre SSSCS™SCSTS*dYSC V2 


Output Photodarlington 


VIBRICEO _| Collector-Emitter Breakdown Voltage 
VIBRIECO | Emitter-Collector Breakdown Voltage : 5.0 lE=100 pA 


IcEO | Collector Dark Current - {260 | oA | Vce-10.0 V, IF=0, Fe-0 | 


Combined 
IC(ON) | On-State Collector Current 1.00 | | mA | Vce=95.0 V, p= 40 mA, d = 0.150” (3.81 mm) 
VCEISAT) | Collector-Emitter Saturation Voltage 1.10 lr = 40 mA, Ic = 3.0 wA, d = 0.150” (3.81 mm)*6) 
















Typical Performance Curves 





Collector Current Normalized Collector Current Normalized Collector Current 
vs. Diode Forward Current vs. Ambient Temperature vs. Object Distance 
; 00 : . 
TTT TT ee 
= = Vce =5V 
= ws rs (See Note 6) 
a | 
Z ~ oe = 3 
= a 7 a = cc 
2 (7 S 
2 LA : : 
= . a a = =) 
5 | Tf (x) oO 
7 S 2 
= iz or} = 
a = = z 
(=) . ae [> <4 
= -— d = 0.15 in. (3.81 mm) S m4 
=e (See Note 6) ; 
—60 -40 -20 0 260 40 60 80 100 0 0.1 0.2 0.3 0.4 0.5 
Ip — DIODE FORWARD CURRENT —- mA Ta — AMBIENT TEMPERATURE — °C d— DISTANCE TO REFLECTIVE SURFACE ~ inches 
Rise and Fall Time vs. Test Condition 


Load Resistance 


REFLECTING SURFACE 


pit * (See Note 5) 
ie = 20-40 mA Vii Lidililhilhh lll ’ 


Veg =5V 
d= .15 in. (3.81 mm) d 


(See Note 6) 


ac) 
‘ 


ty, tg — RISE AND FALL TIME — ms 


(A) (K) {E) {C) 
LED PHOTODARLINGTON 





Ry — LOAD RESISTANCE - Q 
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Types OPB708, OPB709 





Response Time Test Circuit Switching Time Waveforms 


REFLECTING SURFACE Vout 


Vcc 
O 







ee 


INPUT PULSE 





O 
OUTPUT 
Re 


Typical Interfacing Circuit 
Recommended for applications requiring adjustments on both sensitivity and hysteresis. 


Van (+6 UV TO 449 
ewes eet 








SENSITIVITY 
CONTROL 





OUTPUT 
O 


500K 
are eek. ee rat aaetiess) at HYSTERESIS 
CONTROL 


REFLECTING SURFACE 


TRW assumes no responsibility for use of any circuits shown and makes no representation that they are free from patent infringement. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Reflective Object Sensors 
Types OPB710, OPB710F, OPB730, OPB730F 





Features 

e Phototransistor (QPB710/710F) or 
photodarlington (OPB730/730F) output 

© Unfocused for sensing diffuse surfaces 

© Mounted on standard T0-72 header 

@ Available in clear encapsulating epoxy 
(OPB710/730) or filtered (OPB710F/730F) to 
reduce the effect of visible or fluorescent light. 


Description 

The OPB710 and OPB710F each consist of a 
gallium arsenide infrared emitting diode and an 
NPN silicon phototransistor. The OPB730 and 
OPB/730F have the same emitting diode but the 
detector is a photodarlington. The emitting diode 
and detector are mounted side by side on parallel 
axes on a standard T0-82 header. A black plastic 
sleeve is attached and filled with encapsulating 
epoxy to cover the emitter and detector. The “F’ 
versions have a filter material added to the 
encapsulate to reduce the effect of ambient light. 
The package prevents diode emissions from 
reaching the sensor in front of the lens. 


.047 (1.19) 
.037 (0.94) 


-150 (3.81) 


500 (12.70) Sree 
| MIN | -130 (3.30) 


oy 


.220 (5.59) 
.200 (5.08) 


-105 (2.67) 


7095 (2.41) PIN CIRCLE* .017 (0.43) DIA NOM 


(3) 
*THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Storage: eMmperature RONG? os a's cans eae what Yankee te nautaw tine Uslegie vbsneces -20°C to +86°C 
Operating Temperature Range .... 2... cece teens 0° to +70 
Lead Soldering Temperature (1/16 in. [1.6 mm] from case for 5 sec. with soldering iron} .......... 240°C"! 
input Diode 

PORWONG OG CUT 3 inci arts ieee tard pratt a Uh wigan de ret tanitind ate aig AO Beads aaah ret iats tela ides 50 mA 
Peak Forward Current (1 ys Pulse Width, 300 pps)........ 0... eee. 3.0A 
Reverse DC Voltage...... Aspe gt Od er eee cased Fee tad Gee A rae a ae Aan 3.0 V 
Power DISSIPATION nic occs. deer reensaadiowsaw ede ce eis eiieln sees te hen ies 75 mW! 
Output Photosensor 

CGeClomEMiter VONAGE ..c2a2 ccd. cie awk ewes deed Hod Sune g se aed hostwemtiee eave vas 30 V 
EM iter COECION VONB0E 5 wits wknstun sate eelus dear daae tatranedmestiene menses koi 5.0 V 
COOOL UG: GUMENE sescpecasltre4 vit oh ace Be elem en Guks mst Aaa, tele nd Nae cit Tine 25 mA 
POWEL DISSIDSHON: cco 22.0 aia e walaaiee uutrwhag neg aadne Canad adee geen tke wana 150 mW"! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.67 mW/°C above 25°C. 

(3) Derate linearly 3.3 mW/°C above 25°C. 

(4) Measured using as a reflecting surface an Eastman Kodak neutral white test card having 90% diffuse reflectance located 
0.250 in. (6.35 mm) from the face of the OPB/10/730. 

(5) Crosstalk (Icy) is the collector current measured with the indicated current in the input diode and with no reflecting surface. 
Ambient light is excluded with a black box. 


(CE RN a NB SEU AS AE ATTEN SET BTS UT TI SEI BSED ST I OT YS IE TIE EEE LET OE ESTE TIE PE TE EE Ee SERA 
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Types OPB/710, OPB710F 





Electrical Characteristics (T, = 25°C unless otherwise noted) 


[Parameter «Min. | Max. | Units | Test Conditions 


Forward Voltage 1.50 V Ip = 50 mA 


eet Lose 
Reverse Current ae 100 Vp = 3.0 V 


Output Phototransistor 


ViBRIECO | Emitter-Collector Breakdown Voltage | 60 | 
Ff 100 | Vee = 5.0 V, I= 0, Ep = 0.100 p Wem? 
kee 


Collector Dark Current 
Combined 
150 lr = 50 mA, Veg = 5.0 V, d = 0.250 in. (6.35 mm). 
La See Test Condition'4) 
SO 





input Diode 
VF 

































IC(ON) On-State Collector Current 






Typical Performance Curves 


Collector Current vs. Normalized Collector Current Normalized Collector Current 
Diode Forward Current vs. Ambient Temperature vs. Object Distance 


—- 
MM 
WLLL 


ae 
HN ELT 
YT NLT 






Vce=5V 
d = 0.25 in. (6.35 mm) 
(See Note 4) 







if =3UmA 
Vce=5V 
(See Note 4) 


ip = 50 mA 
VceE=5V 





(See Note 4) 1.00 


0.75 


0.50 
0.5 


Ic — COLLECTOR CURRENT — mA 


0.25 


NORMALIZED COLLECTOR CURRENT 
NORMALIZED COLLECTOR CURRENT 





—40 —20 0 20 40 60 80 0 0.1 0.2 0.3 0.4 0.5 
tp — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 
Rise and Fall Time vs. LED and Phototransistor Test Condition 
Load Resistance Angular Displacement 


REFLECTING SURFACE 
(See Note 4) 
VL LLM hh Ah hhd ddd ede ’ 
d 


+ 


ty, te — RISE AND FALL TIME — us 
NORMALIZED COLLECTOR CURRENT 
AND RADIANT INTENSITY 





(A) (K) (E) = (€) 
Ry ~ LOAD RESISTANCE — 82 6 — ANGULAR DISPLACEMENT — Degrees LED PHOTOTRANSISTOR 
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Types OPB730, OPB730F 





Electrical Characteristics (Ta = 25°C unless otherwise noted) | 
[Symbol | ———~—~Parameter——=—=S=SSS*iY «Mins | Max. | Units | ‘Tost Conditions ——=id 
Input Diode | | | 
Tie [Power Wologe SSCS SSC 
| tR| Reverse Current A 8 
Output Photodarlington 

[ Vianyceo | Colecto-Emiter BeakiownVorege ————SSSCSC~C~—~sCST Sd A OCOC~SCSY 
[Wanieoo | Enver Coles Geskdown Vologe SSS 8 | et SSCS 
tego [Color Bork trent SSSC*dCTSCC*d |g SO ST 


Combined | 
Ip = 50 mA, Veg = 5.0 V, d= 0.250 in. (6.35 mm). 


Icion) | On-State Collector Current A a 
See Test Condition’! 


OO 


























Typical Performance Curves 


Collector Current vs. Normalized Collector Current ‘Normalized Collector Current 
Diode Forward Current __ vs. Ambient Temperature vs. Object Distance 
Ip =50 mA 


Vee =5V 
(See Note 4) 


NORMALIZED COLLECTOR CURRENT 
NORMALIZED COLLECTOR CURRENT 


ic — COLLECTOR CURRENT — mA 





0 0.1 0.2 0.3 0.4 0.5 
ip ~ DIQDE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TQ REFLECTIVE SURFACE — Inches 
Rise and Fail Time vs. LED and Photodarlington Test Condition 


Load Resistance Angular Displacement 
REFLECTING SURFACE 
(See Note 4) 
ULZZLLLZZZLLLLLIA_Y 
d 


+ 


ty, tg — RISE AND FALL TIME — jus 
NORMALIZED COLLECTOR CURRENT 
AND RADIANT iNTENSITY 





(A) (K) (E) (C) 
R, - LOAD RESISTANCE — 92 @ — ANGULAR DISPLACEMENT — Degrees LED PHOTODARLINGTON 
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Types OPB710, OPB710F, OPB730, OPB730F 





Response Time Test Circuit Switching Time Waveforms 


REFLECTING SURFACE Vout 


INPUT PULSE 





OUTPUT 
Ri 


Typical Interfacing Circuit 
Recommended for applications requiring adjustments on both sensitivity and hysteresis. 


Voc (+5 V TO +12 V) 







SENSITIVITY 
CONTROL SOK 


OUTPUT 
O 


500K 
Ee. ne Caeeran hs a ene HYSTERESIS 
CONTROL 


REFLECTING SURFACE 


TRW assumes no responsibility for use of any circuits shown and makes no representation that they are free from patent infringement. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Reflective Object Sensors 


Types OPB711, OPB712 





Features 

@ Phototransistor (0PB711) or photodarlington 
(OPB712) output 

© Unfocused for sensing diffuse surfaces 

© Low cost plastic housing 


Description 

The OPB711 and OPB712 each consist of an 
infrared emitting diode and an NPN silicon 
phototransistor (OPB711) or photodarlington 
(OPB712) mounted side-by-side on parallel axes, in 
a black plastic housing. Both the emitting diode 
and photosensor are molded out of black plastic 
to reduce ambient light noise. The photosensor 
responds to radiation from the LED only when a 
reflective object passes within its field of view. 


The OPB/11 utilizes the OP168 or OP268 LED 
and the OP508 sensor. The OPB712 utilizes the 
OP168 or OP268 LED and the OP538 
photodarlington. 


-105 (2.67) 


—>| 300 (7.62) .095 (2.41) 


MIN * 


4 
t_ NZ 380 (9.65) 


.370 (9.40) 


505 (12.83) 
.255 (6.48 
PIN 1 .495 (12.57) st a 
110 (2.79) | 


.090 (2.29) .130 (3.30) 
—> 


OPTICAL & 


- 120 (3.05) [ DOT INDICATES 
PIN 1 


380 (9.65) 
370 (8.40) *CATHODE LEAD. OTHER LEADS ARE .06 (1.52) NOM. LONGER. 
**THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE. 


-110 (2.79) 


ie (2.29) * 
- 


025 (0.64) 
015 (0.3) 8° NOM 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 

230 (5.84) 2 4 
220 (5.59) 
—F cae ol 
“a 

1 i—O 3 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted] 


Storage and Operating Temperature Range ............... 0. cece cece eee eee eee ~40°C to + 85°C 
Lead Soldering Temperature (1/16 in. [1.6 mm] from case for 5 sec. with soldering iron)" .......... 240°C 
input Diode 
Reverse: 00 VORAQA 2.5 acm cone ciety ath ee cheeks dheats lasteamosnnnoan ke eheokuts 2.0 V 
Forward DC Current.......00. 0.0. cece eee eee Nib athe Lda tide ie Auto abba rice 50 mA 
Peak Forward Current (1 us pulse width, 300 pps)... 60... eee eee ee 3.0 mA 
POWOrDISSIDATION sted. init 2 ocuas sagas hevasut,deseavwun Saadaens whenyd ye bah ee evade 80 mW?! 
Output Photosensor 
Collector-Emitter Voltage — OPB711 «1... cence bette e nee es 30 V 
UPB) 1 2ivs toate etek old Seah eens eect a ucet bea 15.0 V 
Ermitter-Collectar VONAGE 2s seed vicley cxveccatand ch bas¥sad aetacee UhaebeeeaKeeecnaee aes 5.0 V 
Collector DC Current — OPB714 oo... 2... ccc cc ca ccc eee sence eee eee beeedensbeesbedees 25 mA 
PB 2 irate castle a ol antec Nd aesance decane AU et inetd th ach fs ateed es 125 mA 
Power Dissination:-= ORBIT ins ss ov teaanayeeradeetwn tous Der onkaw nd end eed hk 80 mW?! 
RB De eek. cc a sltacerran ea ease nets eee ol dng tid Saleh ee ae 125 mW" 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) d is the distance from the assembly head to the reflective surface. 

(4) Measured using an Eastman Kodak neutral white test card with 90% diffuse reflectance as a reflecting surface. 

(5) Crosstalk (Ipx) is the collector current measured with the indicated current in the input diode and with no reflecting surface. 

(6) Lower curve is based on a calculated worst case condition rather than the conventional -2o limit. 

(7) Derate linearly 2.27 mW/°C above 25°C. 

(8) Performance curves are those of the OPB706 (OPB707). These curves represent the response of the OPB/11 (OPB712) at the 
same conditions. 


| 
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Type OPB711 





Electrical Characteristics (T, = 25°C unless otherwise noted) 


[Parameter | (Mins | Max] Units | ‘Test Conditions ———_+| 
input Diode | 
Forward Vorege SR 8 
ae ee mennnen ation 


Output Phototransistor 

T Vipayceo | ColertorEmiter Breakdown Vorage ——~S~S~dCST SCY 0 
50 |_| Ve 100A 
| Ice | Collector Dark Curent 00 A Ve = 10.0'V, Ip = 0, Ep = 0.100 pier? 
Combined | 

| Icon) | On-State Collector Current | 88 PA |e = 20 mA, Vee = 8.0 V, d= 0.080 in, (2.03 mma 
ix [oon SSCSC~S~SCSCCdSC 
F Weeisary | ColectorfniterSatwraton Vokape ———SCSC~dCSCS~*wdC«C 























Typical Performance Curves 







































Collector Current Normalized Collector Current Normalized Collector Current 
. vs. Diode Forward Current vs. Ambient Temperature vs. Object Distance 
10 SEARO GES EERE METERED EE 1.6 1.6 
a eee ew CTT LT ne 
< a 3 , ee ee ee = = VcE=5V 
(ee e TT Ett toe fa Tf | | secmesea 
1.0 -——p9t or) SRPRRRIESS MRED mc 1.2 x 12 
an | Le ._f re Ra > = 2 
Fy Oe Os EEE GE SEEN ees e oe Gs r eee 120 
e [fF | jee S = © x 
en 9 | Gaia a a aa i a betes z oe 
ee = 0.8 X asi for 0.8 
[~=] t Bee’ 4 Beene Ge A Ge S we o 
5 fA Ber] emi | Pitt tt 
2 I aes 7: 1k See 
en, | ea pa aaa abe fae sae SN 
| . | TG STON a c-¢ . . co NY 
ve 5 = = 
9 ees Se CE fe cc 
= [FP d= 0.08 in, (1.27 mam) 3 d= 0.05 in. (1.27 mm) S SNe 
ep aa tea ee aie ELL TR psbedeel es 
0.001 0 0 Lf RR eS. 
0 10 20 30 40 50 -60 -40 -20 0 20 40 60 80 100 0 0.1 0.2 0.3 0.4 0.5 
Ip - DIODE FORWARD CURRENT ~ mA Ta — AMBIENT TEMPERATURE ~ °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 
Rise and Fall Time vs. Test Condition 
Load Resistance 
1000 
REFLECTING SURFACE 
. Ip =20 mA (See Note 4) 
5. VcE=5V VililLdbiilliiLeewe +t 
(See Notes 4, 8) 
tal 
= d 
= 100 ; 
nl 
= | 
fone 
r-4 
t~¢ 
wo 
a 10 
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(A 





)  (K) (E) — (C) 
Ry — LOAD RESISTANCE — {2 LED PHOTOTRANSISTOR 
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Type OPB712 





Electrical Characteristics (Tq = 25°C unless otherwise noted) . 


[——S*S«*Parameter =i «Mins | Max. | Unite] Test Conditions —————sd 


We [werd Vonage SSCS 
[a Reverse Curent ——SSSCSCSC~SCSTC*id;éCSO 


Output Photodarlington | 
Ic = 100 pA 
E 


Input Diode 










ViBRICEO | Collector-Emitter Breakdown Voltage 150 | | 
VipRieco | Emitter-Collector Breakdown Voltage | 50 | | Vo] Ie=100 pA a 
Iceo Collector Dark Current 250 | nA | Vce=10.0V, Ip=0, Fe < 0.100 pWiem? 


Combined 


ICION) On-State Collector Current Ter TRE | 
d= 0.080 in. (2.03 mm)s4) 





260 Vee = 6.0 V, r= 20 mA. No Reflecting Surface 
VcEISAT} _| Collector-Emitter Saturation Voltage 1.10 Ir = 20 mA, Ic = 5.0 mA, d = 0.080 in.(2.03mm)3"4! 


Typical Performance Curves 


Collector Current vs. Normalized Collector Current Normalized Collector Current 





Diode Forward Current vs. Ambient Temperature v8. Object Distance 
1000 ¢———qa 
See Gael 
- - 
ee He 5 
rer eee Caen rs = 
t 100 = s 
_ nn ee ~ 
2 VT : : 
ere | | A a re 
in ad |) CED err ee ear =a 
°o | o P= 
- ' Tan 8 $ 
2 7 S 
am (pees eae : 5 
. a CEE cq < 
5 ee tee : Vee=5V : 
- ee d = 0.05 in. (1.27 mm) S d = 0.05 in. (1.27 mm) ° 
cal (See Notes 4, 8) (See Notes 4, 8) = 
0.1 ; : 
-60 -40 -—20 0 20 03=— 40 60 80 100 0 0.1 0.2 0.3 0.4 0.5 
Ip — DIODE FORWARD CURRENT — mA Ta — AMBIENT TEMPERATURE — °C d — DISTANCE TO REFLECTIVE SURFACE — Inches 
Rise and Fall Time vs. Test Condition 
Load Resistance 
REFLECTING SURFACE 
ip = 20 mA (See Note 4) 
ae CLLLLEZLELLELZA_¥ 
(See Note 8) 
d 


—_ 


ty, te - RISE AND FALL TIME — ms 





(A) (K) (E) (C) 
Ry — LOAD RESISTANCE — (2 LED PHOTODARLINGTON 
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Types OPB711, OPB712 





Response Time Test Circuit Switching Time Waveforms 


REFLECTING SURFACE VouT 


Vcc 









Jk 


INPUT PULSE 












OUTPUT 
Ri 


Typical Interfacing Circuit 
Recommended for applications requiring adjustments on both sensitivity and hysteresis. 


Vcc (+8 V TO +12 V) 







SENSITIVITY 
CONTROL 


— —_— TP 
- a OUTPUT 


500K 
HYSTERESIS 
CONTROL 


REFLECTING SURFACE 


TRW assumes no responsibility for use of any circuits shown and makes no representation that they are free from patent infringement. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switches 





Position Sensors 


Housing Material 
and Other Considerations 


Slotted optical switches, also known ¢ as transmissive assemblies or gap switches, are motion or 
position sensors. They operate on the principle that an object opaque to infrared light 
transmission will block light in the path between an infrared emitting diode (IRED) and a 
photosensor. 


Slotted optical switches provide non-contact sensing of linear or rotary motion as in optical 

encoders. They find a variety of uses in industrial controls, computers peripherals and other 
instrumentation. They can signal: 

© conveyor feed rates 

© door positions on disk drives 

© end-of-carriage return on data processing printers 

® seating of tape cartridges | 
and they have many more applications. : | : | 


A TRW slotted switch consists of an IRED and a silicon photosensor, sai mounted on 
opposite sides of a slot in a molded plastic housing . When the gap is open or when material 
transparent to IR transmission passes through the slot, light reaches the photosensor allowing 
it to conduct current and the switch is “on.” When an object opaque to IR transmission passes 
through the slot, the IR transmission is blocked, the photosensor does not conduct, and the 
switch ts “off.” 


The speed of the switch is often an important application consideration. The overall switching 
time depends on the device chosen to serve as the photosensor. For example, a photo- 
darlington switches in milliseconds; a phototransistor, in microseconds; and a TRW Photologic™ 
device (which is a photo-integrated circuit), in the low nanosecond range. In many designs, the 
mechanical turn-off and turn-on times for the equipment being controlled are much longer than 
the switching times of the photosensor. 


These sensors are electromechanical devices that detect the position or rate of change of 
position of a mechanism and transiate the monitored information into useful output. A good 
example is the tachometer, which is a rotary encoder sensing slots in a wheel. The switch 
produces a pulse for every slot on the wheel. The number of pulses versus time provides a 
readout of the motor speed. 


Standard switches can easily read 0.010 inch widths in etched metal on molded plastic disks. 
Typically the slots are rectangular in shape. Maximum resolution is achieved by the narrowest 
of detectable apertures. Designs calling for narrower apertures than 0.010 inches are possible 
but may require custom designed and higher priced switches. 


Application Bulletin 116, printed in this data book, discusses linear and rotary encoders in 
depth. Application Bulletins 112 and 120 discuss specific TRW interruptive assemblies for 
encoding and other functions. 


Housings for slotted optical switches do two things: they hold the IRED and photosensor in 
permanent fixed positions, and they contain mounting holes or other means of attchment to 
the equipment. The materials most commonly used for TRW slotted optical switch housings are 
polycarbonate and polysulfone, although other plastics may be used for specific applications. 
Injection molding techniques are used to form the plastic housing. 


If the interruptive assembly is to be used in a high dust and dirt environment, an infrared- 
transparent polysulfone housing is recommended. Such housings do not contain the mechanical 
apertures or openings which can collect dust and reduce light transmission. in other 
applications, the polycarbonate housing, which is opaque to both infrared and visible light, 

is preferred. 
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For special applications that require special materials for the housings, TRW can custom design 
a housing part to match exact specifications. 


Options for Selecting 
A Slotted Optical Switch 
Design considerations of speed, resolution, length of optical path, environment, performance 
and cost impinge upon the proper selection of interruptive assemblies. TRW offers the engineer 
a wide selection of assemblies to meet exact design requirements. TRW offers slotted optical 
switches with the following options: 
1. Phototransistor, photodarlington or Photologic™ output. 

a. Phototransistor output in various output ranges. 

b. Photologic™ output in four different output variations. 


2. Gallium arsenide or gallium aluminum arsenide IREDs. 


. Dual channel devices in side-by-side or over/under configuration for speed, direction of 
movement and relative position sensing. 


. Various slot widths and depths. 

. Different sensor and emitter lead spacings. 

. Different aperture widths in front of sensor and emitter. 

. Different mounting configurations and housing styles. 

. Housing materials: polycarbonate or polysulfone. 

. Lead wires and connectors: standard leads or 18” (minimum length) lead wires 


(ae) 


ome “~ cn -& 


Custom Design of Interruptive Assemblies 

In cases where unique specifications call for a custom design, TRW can work closely with the 
customer to produce the optimum interruptive slotted optical switch. Such designs can vary 
from slight adjustments to standard parts to completely new mechanical configurations. 


Typical Applications 

© Printers 

e Electric watt-hour meters 
e Copying machines 

© Coin changers 

e Disk drives 

© Medical equipment 

© Paper sorting equipment 
e Typewriters 

e Amusement games 

e Liquid level sensing equipment. 
e Touch panel applications 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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‘Slotted Optical Switch 


Type CNY36 





Features 

e Non-contact switching 

e Printed circuit board mounting 
e (Compact construction 

e Fast switching speed 


Description 

The CNY36 consists of an infrared emitting diode 
and an NPN silicon phototransistor mounted in a 
low cost plastic housing on opposite sides of a 
0.120” {3.05 mm) wide slot. Phototransistor 
Switching takes place whenever an opaque object 
passes through the slot. 


The CNY36 uses an OP140 series emitter and an 
OP550 series sensor. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


Not recommended 
for new design. 





See OPB86E0 Series 


A BOTTOM VIEW 
NOTE: THIS DIMENSION IS CONTROLLED 


AT HOUSING SURFACE ONLY. 


.130(3.30) 
.120(3.05) 


a— .500(12.60) 
MAX 


___ -2005.08) 
180(4. 57) 


4 
.260(6.60) 


ae 0) DIMENSIONS ARE IN 


INCHES (MILLIMETERS) 
.125(3.18) 
> <<. 
.115(2.92) 
4 
3 10(7.87) 
.290(7.37) 
' 


OPTICAL G 
.280(11.0) 
270(10.8) 
ener Sree 


4 
; ~_ .025(0.64) 
.375(9.63) MIN 01510.38) SU NOM 


.400(10.16) 
.380(9.65) 


| 230(5.84) 
~: F101 33) SEE NOTE 


“CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


.100(2.79) 
.090(2.29) 


Absolute Maximum Ratings (1,=25°C unless otherwise noted) 


Storage and Operating Temperature Range ...... 0... eee eee -40°C to +86°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)... .. 2... 249°C!) 
input Diode | 

MOVOISEVOILANC st ace eaala ota. am vin dente Biales eens Ro iaGa Sewn de Beebe t Meee aa. 2.0V 
CONTINUOUS FOrWard SUITE s.a:7 beech 0 ee ek eee eon dane ewan babe Reged raked ses 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps) .........00.00000.000.. teks wan the ated 3.0A 
POW el UISSIN ALON Sak a ic cd Oe echo etal neh eed Rene fat irons 16g si 100 mw'2! 
Output Phototransistor 

CONBGTOT- EMER VONAGE as c.05 Sy op hanna get Nata king Mase al uce mie ens tice AGN Gait ate ACt chiens 32 V 
EMitteh GONBELOh VOGUE. os asd-ca vq ue Kees. nG bua debate aah dae rice 6 path eodd naka 5.0 V 
POWEE WISSIPOUON Ss te acca, Juird rash otetibe bile wssnanels ale dpi tiaie hae oie eam aah aos 100 mw'2! 
Notes: 


{1} RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 


(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is soluble in chlorinated hydrocarbons 
and ketones. 


Typical Performance Curves 


Normalized Output Current 
vs Forward Current 


Normalized Output Current 
vs Ambient Temperature 


200 







VcE=10V 
lf = 20 mA 
NORMALIZED TO 
TA = 25°C 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 





5 10 15 20 25 30 35 40 oe 20 0 20 40 60 80 
IF ~ FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C 
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Type CNY36 


Electrical Characteristics (Ta = 25°C unless otherwise noted) 


[SS arameter Sd Min. | Max Units| Test Conditions —id 





Input Diode 


f___[FowwardWohage iT 
Fievase Goren SSS 2 


Output Phototransistor 


ViBRICEO | Collector-Emitter Breakdown Voltage a ee 
WBRIECO | Emitter-Collector Breakdown Voltage 5.0 as. ol 
ICEO Collector-Emitter Dark Current 


Coupled 











Ic=1.00 mA, Ee=0 
lp=100 pA, Fe=0 } | 
VcE= 10.0 V, IF=0, fe=0 





Ip =25 wA, IF=20 mA 
VCE = 10.0 V, IF=20 mA 





‘Typical Performance Curves 









Forward Current vs Relative Output Current Relative Collector Dark Current 
Forward Voltage Input Diode vs Time vs Ambient Temperature 
Sas ee, 
. Pemecee | 
- EE —_] 
& el 
: = 08 if = 20 mA _ __—_— & 
Fs = VCE=10V ee ce 
e = a (ee a we 
: 1 Ee a ee Gs 
[> <4 = im 
= = nes eae (a = 
ci o = 0.030 VOLTS BETWEEN z : : E 
0 a ee ee i d 
0.2 0.4 0.6 0.8 1.0 1.2 1.4 0 100 1,000 10,000 10 -50 -25 0 25 50 75 100 
VF - FORWARD VOLTAGE - VOLTS t- TIME - HOURS TA - AMBIENT TEMPERATURE - °C 


Reduction in Output Current Due to Rise and Fall Time vs 
LED Heating vs Forward Current vs Load Resistance 


If =20 mA (50% Duty Cycle) 
vec=5 V 


RISE TIME ——— 
FALL TIME --~ 


| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(QN) between these two readings. 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 
tr, tf - RISE AND FALL TIME - psec 





5 10 15 20 25 30 35 40 
IF - FORWARD CURRENT — mA RL — LOAD RESISTANCE - ohms 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switch 


Type OPB804 





Features 

© Non-contact switching 

e Printed circuit board mounting 
@ Compact construction 

e Fast switching speed 


Description 

The OPB804 consists of an infrared emitting diode 
and an NPN silicon phototransistor mounted in a 
low cost plastic housing on opposite sides of a 
0.155” (3.94 mm} wide slot. Phototransistor 
switching takes place whenever an opaque object 
passes through the slot. 


The OPB804 utilizes either an OP140 or an OP240 
series emitter with an OP550 series sensor. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


510(13.0) K c 


490(12.4) 1801457) 
.260(6.60) 


| ms 7160(4.06) 
.240(6.10) A E 


1 NOTE: THIS DIMENSION IS CONTROLLED 
160(4.06) _ AT THE HOUSING SURFACE 


140(3.56) aaa 


ee 


.340(8.64) 


___ :13013.30) 
120(3.05) 


-— OPTICAL § 


.080(2.03) 
.060(1.52) 


DIMENSIONS ARE IN 


DOT INDICATES INCHES (MILLIMETERS) 


* 35(8.89) MIN COLLECTOR LEAD 


.110(2.79) 


.080(2.29) 


020 x.020 SQ NOM 
sich a +— SEE NOTE 


.290(7.37) - SEE NOTE 
"CATHODE LEAD. OTHER LEADS ARE 06(1.52) NOM. LONGER. 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Storage and Operating Temperature Range ................ 00 0c c cece eee eee ee. -40°C to +86°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron}......... 240°C!) 
Input Diode 

MOVEISO VORG0C sox cid Merce lente ahr adit ly bs waren axe alla aun a Sead ae 2.0V 
CONtINUOUS FOrWward CUNCNE x10 5 eh ot foe ela traces td Malsuees Aree hae ae atu s 50 mA 
Peak Forward Current (1 ws pulse width, 300 pps) ....0..000 00 cece eee 3.0A 
POWOIDISSIDG LIONS, oo i.c.due dakota Se’ ettada Dee co eow tag bail Man tka, pyecoicsd menceoae 100 mw'2! 
Output Phototransistor 

Collector-Emitter Voltage 2.0.2... ccc ccc cece tence eben eee eneen ens 30 V 
Emitter-Collector Voltage... 2... ccc cee cence ence eee eeeneneenenees 5.0V 
Power Dissipation... 0.0.0... c cece cence eee e ees eeeeeteeeeseeereeenenes 100 mw! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage Input Diode 


IF - FORWARD CURRENT - mA 


go =0.030 VOLTS BETWEEN 
\F=1 mA and 50 mA 





0.2 O04 06 08 10 412 1.4 
VF - FORWARD VOLTAGE - VOLTS 
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Type OPB804 





Electrical Characteristics (Ta = 25°C unless otherwise noted] 


[ Symbol [Parameter | Min. | Max. | Units | Test Conditions 


input Diode 


Pvp [Forward Volage SSCS SS*dSC TDA | 
[ta [Rowse Core S00 20 | 


Output Phototransistor 


CT 
i a CSOT 


pt 100 | nA [Vp = 10.0V, F=0, fe=0 


IF =20 mA, IC= 250 pA 
| [WA [ IF=20 mA, VOE=10.0 V 
























| ICON) | 





Collector-Emitter Saturation Voltage 


On-State Collector Current 





Typical Performance Curves 

















Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 
_ THT ee OSE a OE 
i ae é a 
Ke TA = 25°C ie ¥P 
z a ~ O.8E-IF=20 mA w -20 
c a = uw 00 }— ‘Se a ee = = 2 
= 100g = pete 2 [ve-v | 
fo 2 ee a sa ee ee 
Saar I A AE IS RS a CS ea - 60-45 -20 2 06 
= 80 Se an commune, Soe A ek I SO Ke Wa mas ae eee es eee 
: +tit+ty SE Ss ee ee 
z raft eee e 2 op wenoy LIT Ltt dy =n Gain Sie ieee DE ae 
Q 20 ES 20F ip=20 mA <= 92 
10 | old 1 | ek ae ee 
5 10 15 20 25 30 35 40 -4) 20 0 20. 40 60 80 10 100 1000 ‘10,000 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


iF =20 mA (50% Duty Cycle) 
Vec=5V 

RISE TIME —— 

FALL TIME --- 








HITT LTT Tr 
SERREROEP CRE 
LAT 
AA 
He 


RELATIVE 
COLLECTOR DARK CURRENT 
So 


107! 


IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING -~ % 
tr, tf - RISE AND FALL TIME - psec 





10" vec=10V seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC{ON) between these two readings. 
"5028S 25 48660 8 8=©675~—:100 5 10 15 20 25 30 35 40 100 ee ; 5K 10K 
TA - AMBIENT TEMPERATURE - °C If - FORWARD CURRENT - mA RL - LOAD RESISTANCE - ohms 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switch 


Type OPB806 





Features 

@ Non-contact switching 
@ Base or side mounting 
e Fast switching speed 


Description 

The OPB806 consists of an infrared emitting 
diode and an NPN silicon phototransistor 
mounted in a low cost plastic housing on 
opposite sides of a 0.125” (3.18 mm} wide 
slot. Phototransistor switching takes place 
whenever an opaque object passes through the 
slot. 


The OPB806 utilizes an OP160 or OP260 LED 
and an OP800 family sensor. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, 


1.060(26.92) 
1,040(26.421 
'855(21.72)__.. 
845(21.46) 
: .210(5.33) . | 
5012.7 9014.82) 


_ 895(16.64) | 
aa 13) 


.110(2.79) 
.090(2.29) 


NOTE: CONTROLLED AT A — ANODE 
K ~ CATHODE 


HOUSING SURFACE 
E — EMITTER 


025(0.64) C — COLLECTOR 
'015(0.38) 92 NOM 


.130(3.30) J INDICATES COLLECTOR 


.270(6.86) eae 05) 
250(6.35) 


.205(5.21) 


110(2.79) | [7 1950695 


090(2.29) | 


: 510(12.95) f 


f .055(1.40) 
OPTICAL § 490(12.45) 


.045(1.14) 


E 
| SEE NOTE 
.130(3.30) .125(3.18) 


1203.05} 3809.65) ~=—S«1'15(2.92) 
* CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


DIA 4 PLCS DIMENSIONS ARE IN 


INCHES (MILLIMETERS) 


Absolute Maximum Ratings (14=25°C unless otherwise noted) 


Storage and Operating Temperature Range .........0 0.00 eee eee -40°C to +86°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C") 
Input Diode 

Reverse Voltage............ ete eae Rte aate tenes be dohae athens Lireaeuio AA Megat 2.0V 
CONUAUGUS FORWSIG LUMEN wu orc oaeeta tinea tie cxeateyesd gorau enews anon bedi a 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps) .....0.00 00s 3.0A 
POWER DISSID A NOD ca cetsccsse cea sete kbc se Se detedpensetsaaeeantert trehos on Deataseh wn laeaateotia Subeanas 100 mw'2! 
Output Phototransistor 

POWECTOR EMILE VONAGE: ses fos te fou payee den a nite da kd nary bee ocest ad vednanieee Anas eive Bom Geeks 30 V 
Emitter Collector VOIAQR sw. s.s.c-04 can ducadue nea rutiee Bre eee ud Rouee San ele dcue ies 5.0 V 
POW OF DISSIDANON sce saa hoe end a her tatd meee PUN ak ks OAs coed tare Cee sigs ging exh 100 mw!2! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage Input Diode 


IF - FORWARD CURRENT - mA 


o=0.030 VOLTS BETWEEN 
IF=1 mA and 50 mA 





02 04 O06 O08 10 12 14 
VF —- FORWARD VOLTAGE - VOLTS 
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Type OPB806 





Electrical Characteristics (1a = 25°C unless otherwise noted] 


Parameter | Min. | Max. | Units | Test Conditions 
Forward Vo — rr 
ae oe Reverse Current VR=2.0 V 
Output Phototransistor 


VIBRICEQ | Collector-Emitter Breakdown Voltage 30 —— lc=100 pA, H=0 
V 


ViBRIECO | Emitter-Collector Breakdown Voltage i ip =100 pA, H=0 
aie Collector-Emitter Dark Current | E100 fon V 
Coupled 
Collector-Emitter Saturation Voltage | | | ose | ov | lF=20 mA, Ic = 200 pA 
| ICION| On-State Collector Current | 040} =| mA | VeE=0.5 V, IF= 20.0 mA 


Input Diode 










= 10.0 V, lF=0, Ee=0 








Typical Performance Curves 


Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 









VcE=0.5 V 200 
NORMALIZED TO 
tf=20 mA 





VCE=10V 
IF =20 mA 
NORMALIZED TO 
T C 


RELATIVE OUTPUT CURRENT 


fon) 
— 
oO 
cam] 
Oo 


20 






NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 





5 10 15 20 25 30 35 40 -40 -20 0 20 40 60 80 10 10 
PEO RE RRO EU ARENT omn TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 





TT 





10? = @ 
z om FALL TIME --- 
= 10 fo 3 = 
oc o — 
3 se _ 
Sx ia = 
od Oo z 
YH oc 2u << 
Qa z iad 
& 19071 Se 2 
2 10 ae a 
= = = IC(ON) is read the instant LED current is applied. The a 
o 2 light path is then blocked with an opaque object. 30 os 
10°? & seconds later the opaque object is removed and a 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(QN) between these two readings. 
-3 
"50-25. 0 2258. ~©68S50.~SCOS«*100 5 10 15 20. 25 30 35 40 





Ri - LOAD RESISTANCE - ohms 


TA ~- AMBIENT TEMPERATURE - °C IF - FORWARD CURRENT - mA 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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High Resolution Slotted 0; ntical Switches | 
Types OPB813S7, OPB813S5, 0PBB1383 





Features 

® Non-contact switching 

© Four standard aperture sizes 

@ Completely sealed polysulfone housing 
® Fast switching speed 


Description 

The OPB813S7, OPB813S5 and OPB81383 each 
consist of an infrared emitting diode and an NPN 
silicon phototransistor mounted on opposite sides 
of a 0.125” {3.18 mm) wide slot. Phototransistor 
switching takes place whenever an opaque object 
passes through the slot. The low cost polysulfone 
housing reduces possible interference from ambient 
light and provides dirt and dust protection. High 
resolution position sensing is achieved by using 
one of four standard aperture sizes. 


The OPB813S7, OPB813S5, and OPB813S3 utilize 
an OP140 or OP240 LED and an OP550 family 
sensor. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


NOTE: THIS DIMENSION IS CONTROLLED AT THE HOUSING 


SURFACE 0.125(3.18) 
OPTICAL & 


0.495(12.57) | 


0.475(12.07) 
0.135(3.43) 


x3 
me ~ 0.175(2.92) 


0.110(2.79) 9.435(11.05) 


0.090(2.29) 49.4 1511054 0.1 1012.78) 


DIMENSIONS 
ARE IN INCHES 
(MILLIMETERS) y 0.090(2.29) 


0.070(1.78 

WHITE DOT INDICATES COLLECTOR LEAD ft sob 
0.230(5.84) 0.020(0.51) 

- SO LEADS ele wear 


[.-0.23016.84) SEE NOTE 
K C 
ee 
A E 


0.210(5.33) 
BOTTOM VIEW 


APERTURE SIZE 
OPB813S7 0.007 «0.040 (0.18 = 1.02) 
OPB813S5 0.005 «0.040 (0.13 1.02) 
OPB813S3 0.003 «0.040 (0.08 x 1.02) 


b 
*.425(10.80) MIN 


.980(24.89) 


.960(24.38) 
~0.760(19.30)_,. 


0.740(18.80) 


0.13513.43) 
0.115(2.93) @ eNOS 


.260(6.60) 
.240(6.10) 


hos | 
*CATHODE LEAD. OTHER LEADS ARE 2- pat 05) 
.06(1.52) NOM. LONGER. 





Absolute Maximum Ratings (Ta=25°C unless otherwise noted) : 
Storage and Operating Temperature Range .........00.000 0.00 .-40°C to +85°C 


Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)........ . 240°C!) 
Input Diode 

Reverse WC VONadO edit sees ert s si en AU eth ots tee asich Ss Med ee laa | 2.0 V 
CONTINUOUS Forward: CURENt ics Gent ados ac cela Ce caw endows devuueavensedebacneeeuden oe 50 mA 
Peak Forward Current (1 ps pulse width, 300 pps) ........................000. re ee 3.0A 
Power Dissipation ......0... 0.0. c cece ee eeeeeeeeee ees boeahes Cahn aitnaaetaumeclenins 100 mw’! 


Output Phototransistor 


Collectar-Emitter VORS0E® oc or ois oot wte Seer erueeemetephent a kalo ber ue uethe kate 30 V 
Emitter-Collector Voltdd@ io.s..¢s0c0 sac edcaacupe (died ecwdle bu cabhseeawsseonscewGugenweks 5.0V 
POWBIUISSISAUGI fo esd shicts age ale alguien Traut eae ehoy aeatles aed 100 mw'2) 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Plastic housing is soluble in chlorinated hydrocarbons and ketones. Methanol or isopropanol are recommended as cleaning 
agents. 


Typical Performance Curves 


| Forward Current 
vs Forward Voltage Input Diode 


o=0.030 VOLTS BETWEEN 
IF= 1 mA and 50 mA 


if - FORWARD CURRENT - mA 





02 O04 O06 08 10 12 14 
VF - FORWARD VOLTAGE - VOLTS 
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Type OPB813S7, OPB813S5, OPB813S3 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Parameter (Min. [ Max. Units[ ___—_—‘Test Conditions 
Input Diode ee 
ae [1 |v [patra SSCSC~SCSCSCS 
Pig | Reverse Cure {| io [pa [vg=zov SS C~—CSY 
Output Phototransistor 
"ae. [V [eam sC=—“CS 


VIBRICEO | Collector-Emitter Breakdown Voitage 
Emitter-Collector Breakdown Voltage lp = 100 pA 
| 100 


ViBRIECO 
| iceg | Collector-Emitter Dark Current VcE= 10.0 V, IF=0, te=0 

























IceO 
Coupled 


OPB813S7 0.40 V 
Collector-Emitter Saturation Voltage OPB813S5 = 0.40 
| OPB813S3 0.40 V 
QPB813S7} 350 A 
IC(ON) On-State Collector Current OPB813S5 | 250 pA 
OPB813S3 15 A 


Typical Performance Curves 

















IF=20 mA, Ic = 175 pA 
IF=20 mA, Ic =125 pA 
lF=20 mA, Ir=40 pA 
lf = 20 mA, VCE=10 V 
lf = 20 mA, VCE=10 V 
lf = 20 mA, VcF=10 V 







z 























Normalized Output Current Normalized Output Current Relative Output Current 
vs Input Current © vs Ambient Temperature vs Time 
ie ee eee Ree R ESE 2 ee aoe eee 
NORMALIZED To oy ” —— 26 
TL ip=20 mA 6 Boe Sf Lb —— Typ 
5 Ee +20 ae | lf =20 mA | _ 
os S 100 (pate eet Typ t O.8f-iF m 20 
= 2 pS Z ea 
: SiG csseeees ose re (eee 
is an a Pt 204 3 os 
: eg 74a es a 5 ns ie ey 
: soe ttretths ee na Ieee 
ey ro 0.4 
Z 5 Z a Seen eee 
5 Z 20 =20 ma Z 02 [ees cence eee 
S NORMALIZED TO el eee 





a ~20 0 20 40 60 80 00 100 1,000 10,000 
IF - FORWARD CURRENT - mA TA — AMBIENT TEMPERATURE - °C - TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
{CLON) is read again. This curve represents the per- 
cent reduction in IC(QN) between these two readings. 


RELATIVE 
COLLECTOR DARK CURRENT 
REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


IF = 20 mA (50% Duty Cycle) 
Voc=5V 

RISE TIME —— 

FALL TIME --- 


tr, tf - RISE AND FALL TIME - pesec 





-50 -25 0 25 50 75 =: 100 5 10 15. 20 25 30 35 40 
TA - AMBIENT TEMPERATURE - °C iF - FORWARD CURRENT - mA Ri - LOAD RESISTANCE - ohms 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5323 
January 1985 





Slotted Optical Switches 


Types OPB816, OPB817 






Features 

e Non-contact switching 
@ Low profile 

© Fast switching speed 


Description 

The OPB816 and OPB817 each consist of an 
infrared emitting diode and an NPN silicon 
phototransistor mounted in a low cost black 
plastic housing on apposite sides of a 0.125” 
(3.18 mm) wide slot. Phototransistor switching 
takes place whenever an opaque object passes 
through the slot. 


The OPB816 and OPB817 each utilize either an 
OP140 or OP240 LED combined with an QP550 
family sensor. 








-985(25.02) 
.955(25.26) 
.760(19.30)__, 
.740(18.80) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


.240(6.10) K c 
I. essrasn" 
135(3.43) 475(12.07) AT HOUSING SURFACE eine m 
—+—- 
ana a t (4) -405(10.29) 


260(6.60) 
NOTE: THIS DIMENSION IS CONTROLLED 
DIA 2 PLCS 190(4.83) 
15293) aa ‘ aa 115(2.92) ae 
SYMBOLIZED ON 105(2.67) 
115(2.92) COLLECTOR SIDE 
385(9.78) 


ma} 
110(2.79) 
090(2.29) 
.230(5.84) 
| 210(5.33) Se NOTE 
* CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


.025(0.64) sa 
.015(0.38) 


110(2.79) 
100.78) | j+-se NOTE 


Absolute Maximum Ratings (1,=25°C unless otherwise noted) 


) 
*.425(10.80) MIN NOM 
PaaS ieteemen 


Storage and Operating Temperature Range ...................0. 00 ccc eee eee, ~40°C to + 85°C 
Lead Soldering Temperature (1/16 inch (1.6 mm] from case for 5 sec. with soldering iron)......... 240°C!) 
Input Diode © | 

REVERSO VONG0Gta.c2 ove ce th ouu ys wadeeeta Lenudawamened Mia toh eiss Guanes Jalen, 2.0V 
COMUNUOUS: OPW: LUMEN 2 43 sdn0% ni act owe Ser eadaatury wees wae Bil hee aaa gab ogubnde 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps}... 2... cece eee 3.0A 
Power Dissipation.......... Bae Oates stu ac ses tae tiaden Re tences ac teheces erento tes coca de 100 mwi2) 
Output Phototransistor 

CONMGCIOREINIEL VONAGE 2:00 oad xen vo ad gue atlut Mnaiam td plese a ied decane tile 30 V 
Emitter-Collector Voltage... 0. cc cece cent e teen tence teens 5.0 V 
POWONDISSIDBLION ¢.cc:-4 3 c.bn dh c4h st -cces desde acheaslskunsteh-dravedleacs auntie Avatar tdserinest acts acpnka wets 100 mw’) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate jinearly 1.33 mW/°C above 25°C. 

(3) Methanol or isopropanol alcohols are recommended as cleaning agents. 

(4) The OPB816/0PB817 is a low profile version of the OPB8G0 type. The OPB8EO type is recommended when the extra height 
is not a factor. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage Input Diode 


o =0.030 VOLTS BETWEEN 
IF=1 mA and 50 mA 


If - FORWARD CURRENT - mA 





02 04 O06 O08 10 12 14 
VF ~ FORWARD VOLTAGE - VOLTS 
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Types OPB816, OPB817 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Parameter [ Min. | Max. | Units [Test Conditions 

Input Diode ; 

Ve__| Forward Vote 70] 
Output Phototransistor 

SS a 


VIBRICEQ | Collector-Emitter Breakdown Voltage 
I= 100 uA 


VIBRIECO | Emitter-Collector Breakdown Voltage 
IcEO Collector-Emitter Dark Current FE 100 | Vcp=10.0 V, IF=0, fe=0 


Coupled 


VCE(SAT) | Collector-Emitter Saturation Voltage OPB816 
OPB817 
IC(ON) On-State Collector Current OPB816 VCE=10.0 V, IF=20 mA 
| OPB817 Veep = 10.0 V, IF = 10.0 mA 


Typical Performance Curves 





; 
E E 
(ome | 
p= 
> 
| 
=e) 






























Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 


F 

1 # 

— 1 

= = 100--t= S 

ce 

3 & 80 "2.88 ce 

S Sten = 

a 5 Y ZI I = 

3 = a 
= (ae 

N re ws 

wat A~ = 

= 2 VCE=10 V = 

5 = 20F ip=20 mA = 
= 


NORMALIZED TO 
C 





10 





§ 10 18 20 25 30 35 40 0 20 8 a A BO 
IF - FORWARD CURRENT — mA TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


iF = 20 mA (50% Duty Cycle} 
| Voc=5V 

RISE TIME —— 

FALL TIME --- 


RELATIVE 
COLLECTOR DARK CURRENT 
5 
REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 
tr, tf — RISE AND FALL TIME - psec 





107' 
| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
10°? seconds later the opaque object is removed and 
IC(QON) is read again. This curve represents the per- 
cent reduction in IC(QN) between these two readings. 
~ 38 2 ; 
10.60 ~25 0 25 50 75 100 5 10 15 20 25 30 35 40 


TA - AMBIENT TEMPERATURE - °C If — FORWARD CURRENT - mA RL - LOAD RESISTANCE - ohms 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5324 
January 1985 








Slotted Optical Switch 


Type OPB818 





Features 

@ Non-contact switching 

e For direct PC board or dual-in-line socket mounting 
e Fast switching speed 


Description 

The OPB818 consists of an infrared emitting diode 
and an NPN silicon phototransistor mounted in a 
low cost black plastic housing on opposite sides of 
a 0.20” (5.08 mm) wide slot. Phototransistor 
switching takes place whenever an opaque object 
passes through the slot. The OPB818 is designed 
for direct soldering into PC boards or mounting in 
standard dual-in-line sockets. 


The OPB818 utilizes an OP140 or OP240 LED and 
an OP550R family sensor. 


Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


penne DIMENSIONS ARE IN INCHES (MILLIMETERS) 


C A 
> + 
E K 
BOTTOM VIEW 


NOTE: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 


075(1.91) | .135(3.43) 
\ .065(1.65) .115(2.92) 


_ 810(15.49) | 
~590(14.99) 


ae 


aa 
= 10) 


__ 2105.33) 
190(4.83) 


- -210(5.33) 
~"19014.83) 


- OPTICAL § 


DOT INDICATES 
ANODE LEAD 


~__.025(0.84) 
| '015(0.38) 82 NO 


SEE NOTE 


4 
.430(10.92) 


eee MIN 


.110(2.80) 


1101280) | = SEE NOTE 


saint 
390(9.91) 
* CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


Absolute Maximum Ratings (7,=25°C unless otherwise noted) 


Storage and Operating Temperature Range ..........0 000.0 eee -40°C to +85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C") 
Input Diode 

FEV OrGO VON UO aa.44 2 brotha Guaeacitnain oto a hae Bias Mee Bone met ee et dae eee 2.0 V 
CONTINUGUSFORWALOS UIE 25 ocala, sti ceili Rat a ral thie Soar she te Oe By Gian eaten 50 mA 
Peak Forward Current {1 ys pulse width, 300 pps)... eee ee 3.0 A 
DOWEL DISS POUL aphune- cheap stands aceatctonsead UA at yuan siete Wha cc duc nade hit wes eth 100 mw'2! 
Output Phototransistor : 

Collector-Emitter Voltage ............0..... aan ed heic: dase atesirg sD aeltAt eaeaad eas Beoeeates tes 30 V 
EPIVter=CONBE IOV OMGUG fs ia NoS tne Sine eh Ae oa hae ohn ane cee ok aie bla ad iat st ol) 5.0 V 
POWEr DISS PaO etc acct ted Goatees Wracesten nt aduin Aacalne ease A lessraatindnteavihndigtee hs 100 mw’?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. 


Typical Performance Curves 
Forward Current 
vs Forward Voltage Input Diode 


fel hela wae cli 
paeeeer 
eae Se 


40 







35 









iF - FORWARD CURRENT ~ mA 
NRO 
ao 





o=0.030 VOLTS BETWEEN 
IF=1 mA and 50 mA 





02 04 O06 O8 10 12 14 
VF ~- FORWARD VOLTAGE - VOLTS 
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Type OPB818 





Electrical Characteristics (74 = 25°C unless otherwise noted) 


[Parameter | Min. | Max. | Units| Test Conditions 


input Diode 


Forward Vag es 
0 
Output Phototransistor | 

[ Vipnycen | ColectorEmiter Breakdown Vokage ——S~dr | S*dY (Vig mA 


VIBRIECO | Emitter-Collector Breakdown Voltage i ae ee lp = 100 pA 
ICEO Collector-Emitter Dark Current Vee 100 V. Je0 tol 


Coupled 


VCEISAT Collector-Emitter Saturation Voltage 
ICON) On-State Collector Current 

























— 
(om) 
[om) 
=> 

> 








Ic=50 pA, I= 20 mA 
| 00 | A VeE= 10.0 V, fF =20 mA 









Typical Performance Curves 








Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 
Arc eieeeaenn 
= 2 
pass { 
e LY a 
ES = pba re 
o Fa ; oe 
Lascy ae) 
= SB WZ = 
=> Long a 
2 SB 40 5 
ey 2 im 
= N = 
<< = ~— 
= = VCE=10V <= 
7 = 20 i¢=20 mA z 
= S NORMALIZED TO 
TA =25°C 
10 
5 10 15 20 25 30 35 40 -40 -20 0 20 #40 #60 80 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C t- TIME ~ HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 
10° 
iF =20 mA (50% Duty Cycle) 
10? x 100 = VcC=5 V 
= g RISE TIME —— 
= = * 95 FALL TIME --- 
= 10 o 2 = 
3 S Fs - 
it oc ZY 95 z 
all —) = =x 

S10" ee eZ 
= Ss = 80 F- IC(ON) is read the instant LED current is applied. The Be 
o G light path is then biocked with an opaque object. 30 = 

107? = seconds later the opaque object is removed and s 

18 IC(ON} is read again. This curve represents the per- 
| cent reduction in IC(QON) between these two readings. 
-3 70 
1050-25. 20 + #425 450 75 100 5 10 15 20 425 #2390 35 40 
Ta - AMBIENT TEMPERATURE - °C IF - FORWARD CURRENT - mA RL - LOAD RESISTANCE - ohms 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5328 
January 1985 








Slotted Optical Switches 
Types OPB820, OPB820S12, OPB820S7, OPB820S5 





Features 

e Non-contact switching 

e Three standard aperture sizes for high resolution 
@ Fast switching speed 


Description 

The OPB820, OPB820S12, OPB820S7, and 
OPB820S5 each consist of an infrared emitting 
diode and an NPN silicon phototransistor mounted 
in a low cost black plastic housing on opposite 
sides of a 0.080” (2.03 mm) wide slot. 
Phototransistor switching takes place whenever an 
Opaque object passes through the slot. The 
OPB820 is unapertured. The OPB820S12, 
OPB820S7, and OPB820S5 each have an aperture 
in front of the phototransistor for high resolution 
position sensing. 


The OPB820, OPB820S12, OPB820S7, and 
OPB820S5 utilize an OP140 or OP240 LED and an 
OP550 family sensor. 





Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


.250(6.35) 


.395(10.03) 
.230(5.84) 


375(9.53) 


ee 
ns 


__ -130(3.30) 


-160(4.06) .110(2.79) 


-155(3.94) 
f- OPTICAL & 


.085(2.16) 
.075(1.91) 


.105(2.67) 
.075(1.91) 


.110(2.79) 
.090(2.29) 


.285(7.24} 
28648.73) 


™, .025(0.64) 
.015(0.38) 
SQ NOM 


WHITE DOT 
_ 56516 73)|| INDICATES COLLECTOR ee | 
(NOTE | 09012 28)- |<-»| 

610(15.49) 
-—_—590(14.99}—> 


<—.520(13.21) 
K 9.500(12.70)¢ 


*.425(10.80) 
MIN 


APERTURE SIZE 
OPB820812 .012x.040(0.30 x 1.02) 
OPB820S7 .007 x.040(0.18 x 1.02) 
OPB820S5 .005~0.40(0.13 = 1.02) 


NOTE: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 


DIMENSIONS ARE IN INCHES 
(MILLIMETERS) 


080(2.03) 
070(1.78) PAO 


.130(3.30) 
¥ .120(3.05) 
* CATHODE LEAD. 
OTHER LEADS ARE 
.06(1.52) NOM. 
LONGER. 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Storage and Operating Temperature Range .........00.00..00 0.00. ee ~40°C to +85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C!) 
Input Diode 

Heverse VGHddbes< crs ass eeceur en hcemk anes coud etl. ouimea estos eee ee eho 2.0V 
CONUNUOUS TORWaltd GUIENE Sho cv ad coca cht nes Ul ee may nated ape ed hulu d ag ee tate ares 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps)... 2. eee. 3.0A 
POWEr DISSINAIUN ub ochas thee earavAs ng. mien eee a chaee Seen paceteanus whee 100 mw'2! 
Output Phototransistor 

GONeC tat EMINeR VOMAQE 2.25 3. a cesacte da Pes Suchedy ab acedon Gad eet Rath ghee Se a Laws et eva dete 30 V 
EMMMICrCONBGIOE VOIQUEY 3 c0<% tates eo ccieerd nen taterenertartea ea otnacaeha at ata seem man enuen erence ok 5.0 V 
POWSF CISSINGLION scustece vane anata Bodsmaesesateeaseen Gene be tstete ate aga steal cne Seaeditniaw ae Sachse 100 mw'2! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. 


Typical Performance Curves 
OPB820 


Rise and Fail Time 
vs Load Resistance 


Normalized Output Current 
vs Forward Current 


IF = 20 mA (50% Duty Cycle) 
Vec=5 V 
RISE TIME —— 
FALL TIME --- 


NORMALIZED OUTPUT CURRENT - % 
tr, tf - RISE AND FALL TIME - psec 





§ 10 15 20 25 30 35 40 
IF - FORWARD CURRENT - mA 


RL — LOAD RESISTANCE - ohms 
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Types OPB820, OPB820S12, OPB820S7, OPB820S5 





Electrical Characteristics (Tq = 25°C unless otherwise noted] 
Parameter 


Min. | Max. | Units | Test Conditions 


Input Diode 


Forward Voltage 





| oR Reverse Current 


Output Phototransistor 


ViBRICEQ | Collector-Emitter Breakdown Voltage 
ViBRIECO | Emitter-Collector Breakdown Voltage 
ICEO Collector-Emitter Dark Current 


Coupled 


VCE(SAT) 
ICION) 


















































OPB820, OPB820S12 
OPB820S7 
OPB820S5 
OPB820 
OPB820812 
OPB820S7 
QPB82085 


lc = 250 pA, IF =20 mA 
Ic = 160 pA, Ip =20 mA 
Ic =125 pA, Ip =20 mA 
VCE= 10.0 V, IF=20 mA 
VCcE=10.0 V, IF=20 mA 
VCE=10.0 V, IF=20 mA 
VCE= 10.0 V, IF=20 mA 


Collector-Emitter Saturation Voltage 





On-State Collector Current 






Typical Performance Curves 


OPB820S12, OPB820S7, OPB820S5 


Normalized Output Current 
vs Input Current 


Rise and Fall Time 
vs Load Resistance 


Normalized Output Current 
vs Ambient Temperature 


300 











VCcE=10V 200 
200 HK NORMALIZED TO 
+20 
fr PT 






| 


a0 A | | 
et {| {tt | 






VCE=10 V 
{fF = 20 mA 
NORMALIZED TO 
TA = 25°C 


IF =20 mA (50% Duty Cycle) 
Voc=5 V 


RISE TIME —— 


20 


tr, tf - RISE AND FALL TIME - psec 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 


20 






Typ 
-20 











FALL TIME --~ 


10 
5 10 15 20 25 30 35 40 


IF - FORWARD CURRENT - mA 100 1K 5K 10K 


Rt - LOAD RESISTANCE ~ ohms 


All Assemblies 
Forward Current 


Relative Output Current 











vs Forward Voltage Input Diode vs Time 

eae ee es ee 
: Sean oe ey 
has — 
- = a 
to co 
2 =o a ee eee eee 
f =a Sener A ee 
< o=0.030 VOLTS BETWEEN < es eee ae ee 

0.2 O04 O06 O8 10 12 14 oO 100 7,000 10,000 


VF - FORWARD VOLTAGE - VOLTS t- TIME - HOURS 


REDUCTION IN QUTPUT CURRENT 
DUE TO LED HEATING - % 





10 
-40 -20 0 20 40 60 = 880 
TA — AMBIENT TEMPERATURE - °C 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC({QN) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 





5 10 15 20 25 30 35 = 40 
IF - FORWARD CURRENT - mA 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 
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January 1985 








Slotted Optical Switches 
Types OPB821, OPB821$12, OPB821S7, OPB821S5 





Features 

© Non-contact switching 

e Three standard aperture sizes for high resolution 
e Fast switching speed 


Description 

The OPB821, O0PB821S12, OPB821S7, and 
QPB821S5 each consist of an infrared emitting 
diode and an NPN silicon phototransistor mounted 
in a low cost black plastic housing on opposite 
sides of a 0.080” (2.03 mm) wide slot. 
Phototransistor switching takes place whenever an 
opaque object passes through the slot. The 
QPB821 is unapertured. The OPB821S12, 
QPB821S7, and OPB821S5 each have an aperture 
in front of the phototransistor for high resolution 
position sensing. 4.6” (114.3 mm) minimum 
length lead wires ease assembly where PC board 
mounting is not practical. 


The OPB821, OPB821$12, OPB821S7, and 
OPB821S5 utilize an OP140 or OP240 LED and an 
QP550 family sensor. 


.250(6.35) 


.230(5.84) __ -130(3.30) 


__395(10.03) 
.071(1.80) | -375(9.53) .160(4.06) 
-066(1.68) | ri 155(3.94) 110(2.79) 
t .110(2.79) 


2517.24) 0901228! 
2651673) 


4 
.355(9.02) MAX 


{ 
4.50(1 14.3) MIN 
#26 AWG} 


.610(15.49) 

.590(14.99) 
.025(0.64) 
01 ees 


085(2.16) 
~~"075(1.91) APERTURE SIZE 

OPB821S12 .012x.040(0.30 1.02) 
OPB821S7 — .007 x.040(0.18 x 1.02) 


OPB821S5 .005~0.40(0.13 x 1.02) 


K 
~ QORANGE-ANODE 
GREEN-CATHODE 
WHITE-COLLECTOR 
BLUE-EMITTER 


.067(1.70) 
057(1.45) PAD 


BOTTOM VIEW 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (T,=25°C unless otherwise noted] 


Storage and Operating Temperature Range ......0 0.002. cece eee -40°C to +85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C!) 
input Diode 

Reverse VOMA0e 4 ascites pac eictie 5 euared ae ns sak ashe t ate Mk back ene Me aed ae oe se 2.0V 
CORTMUGLSFORWOEG CURCORE 85.2% poste taedisennae sc inataoh Da aeey wean e te. Siete ds ag Reeders uaueniass 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps)... 0.02. cee 3.0 A 
POW EMU SIDA OIE Lette ts Awan ine eit WE Ont Aho c aad ated, anita. tant’ 100:mw! 
Output Phototransistor 

CONPCtOEMIMer VONBIG 40, no rae ccc hig ada e hoe Aahay Ai iaG iol bbe eh eed cent eee 30 V 
EGE ete CONBCLOR VONAGG fee engi trash sx Garand doa ewed as Onno Hues Mae awawe eam ewaal 5.0 V 
PGWEELISSIDATION sin teticid.cre nami ate dats aca un aes atdetics Aueita bis incense ea teete 100 mw!2! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. 


Typical Performance Curves 





OPB821 
Normalized Output Current Rise and Fall Time 
ae vs Forward Current vs Load Resistance 
VCE= 10 V Pee i 
200|~ NORMALIZED TO ice ah (50% Duty Cycle) 


{f= 20 mA 
RISE TIME —— 
FALL TIME --- 


NORMALIZED OUTPUT CURRENT - % 
tr, tf - RISE AND FALL TIME - psec 





5 10 15 20 25 30 35 40 


iF ~ FORWARD CURRENT - mA RL — LOAD RESISTANCE - ohms 


(enero a TT I A A A PO ON ST STE EAE TE TSO ETI 
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Types OPB821, OPB821S12, OPB821S7, OPB821S5 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


__ Symbol Parameter | Min, | Max. | Units[ Test Conditions 


Input Diode 


red Vola av [em OOSOSCS 








Output Phototransistor 
Tao [| V [eam SSCS~S 













VipricEO | Collector-Emitter Breakdown Voltage — 
ViBRIECO | Emitter-Collector Breakdown Voltage HBO ee lp =100 pA 
Iceo Collector-Emitter Dark Current | sf 100 [nA [Veg = 10.0 V, IF=0, Ee=0 


Coupled 





























































aan OPB821, OPB821S12 0.4 V Ic =250 pA, IF =20 mA 
VCEISAT) | Collector-Emitter Saturation Voltage OPB821S7 0.4 V Ic = 150 pA, Ip =20 mA 
OPB821S5 0.4 V Ic =125 pA, lp =20 mA 

OPB821 500 pA | VCE=10.0 V, IF=20 mA 

OPB821812 | 400 A | VcE=10.0 V, IF=20 mA 

ICON) On-State Collector Current opaaris? | 300 a VcE=100 V, e=20 mA 
OPB821S5 170 VcE= 10.0 V, IF=20 mA 


Typical Performance Curves 
OPB821S12, OPB821S7, OPB821S5 


Normalized Output Current Rise and Fall Time Normalized Output Current 
vs Input Current vs Load Resistance vs Ambient Temperature 
200 
100 
80 be | 
>, dC a OH 
60} a ee 
es io AS 


VCE=10V 
lf = 20 mA 
NORMALIZED TO 
TA = 25°C 






IF = 20 mA (50% Duty Cycle) 
vec=5V 

RISE TIME —— 

FALL TIME --- 


tr, tf - RISE AND FALL TIME - jesec 


20 






NORMALIZED OUTPUT CURRENT - % 
NORMALIZED QUTPUT CURRENT - % 










10 , 
5 10 15 20 25 30 35 40 
100 1K 5K 10K -40 -20 0 20 40 60 80 
ee ORE ERENT RL - LOAD RESISTANCE - chms TA — AMBIENT TEMPERATURE - °C 
All Assemblies 
Forward Current Relative Output Current Reduction in Output Current Due to 
vs Forward Voltage Input Diode vs Time LED Heating vs Forward Current 


IC(QN) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC{ON) is read again. This curve represents the per- 
cent reduction in IC(QN) between these two readings. 


o=0.030 VOLTS BETWEEN 


IF - FORWARD CURRENT - mA 
REDUCTION IN OUTPUT CURRENT 
GUE TO LED HEATING - % 


RELATIVE OUTPUT CURRENT 


IF=1 mA and 50 mA 





02 #04 O68 O8 10 12 14 5 10 «618 = 20 25 30 35 40 
VF - FORWARD VOLTAGE - VOLTS t- TIME - HOURS lf - FORWARD CURRENT - mA 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. | 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5332 
January 1985 








Dual Channel Slotted Optical Switches 
Types OPB822S, OPB822SD 





Features 

@ Non-contact switching 

© Single or double apertures for high resolution 
e Completely sealed polysulfone housing 


Description 

The OPB822S and OPB822SD each consist of two 
infrared emitting diodes and two NPN silicon 
phototransistors mounted in a side-by-side 
configuration on opposite sides of a 0.100” (2.54 
mm) wide slot. Phototransistor switching takes 
place whenever an opaque object passes through 
the device slot. The OPB822S has 0.010” (.25 
mm) by 0.080” (2.03 mm) apertures in front of 
both phototransistors. The OPB822SD has the 
same sized apertures in front of both 
phototransistors and both LEDs. Dual channels 
enable direction of travel sensing. The low cost 
polysulfone housing reduces possible interference 
from ambient light and provides dust and dirt 
protection. 


The OPB822S and OPB822SD utilize an OP140 or 
OP240 LED and an OP550 family sensor. 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


*CATHODE LEADS. OTHER LEADS ARE 
.06(1.52) NOM LONGER. 


.710(18.03) 


.130(3.30) 
.690(17.53) 


.120(3.05) 
DIA 2PLCS 


.217(5.51) ee 
.207(5.26) Me 


.119(3.02) a NN 
.109(2.77) SS 


BOTTOM VIEW 


-130(3.30) RAD aaa 
.120(3.05) 
2 PLCS 


.230(5.84) 
.210(5.33) 





__ .160(4.06 
410(10.41 .150(3.81) 


.390(9.91) .100(2.54) 


.080(2.03) 
Nw WHITE DOT INDICATES PIN 1 


7 410(10.41) 
.285(7.24) 
.265(6.73) 


025(0.64) 
015(0.38) 52 NOM 


|__| 3017.62) 
APERTURE size -—«-NOTE 


OPB822S (SINGLE APERTURE) .010 x.080(0.25 x2.03) 
OPB822SD (DOUBLE APERTURE) .010 x.080(0.25 2.03) 


450(11.43)_ 1 Z 
430(10.92) | | 
OPTICAL § 


*.425(10.80) t MIN 


.110(2.79) 
.090(2.29) 
NOTE NOTE 
NOTE: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Storage and Operating Temperature Range .............0. 00... cece cece e eee ee -40°C to + 85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C!) 
Input Diode(s) 

REVEISE: VOlGG 3.548 capa ais ceetane ate aaiae a aWtieein dh oa bE Dire ar eich cha Tace cosde el Read sbi 2.0 V 
Continuous Forward Current ...... 000.0000 c eve vee renentenenay 50 mA 
Peak Forward Current (1 ws pulse width, 300 pps) ...........0 0000. 3.0A 
POWER UISSIPO NON esis ares iclees acteratanieta toda schausnctaaonAslna ae visleura dette neo Ban tednnked 100 mw'2) 
Output Phototransistor(s) 

CONleCtor-EMMtee VONAQR i596 9:445 eu ietn a niencae daa ead Mele narer ude ded eee ois wwaaaee: 30 V 
Emitter-Collector Voltage... 00... cc cece cece eee eevee eneenevrneney §.0V 
Powel ISSIGS tI ON actos tiers teecwk adore sla adiacanscd-tnnioeg ar Secieasntadoarntt dc aiel ater eeae aie acae baat 100 mwi2) 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Plastic housing is soluble in chlorinated hydrocarbons and ketones. Methanol or isopropanol alcohols are recommended as 
cleaning agents. . 


Typical Performance Curves 


Normalized Output Current 
vs. Forward Current 


Normalized Output Current 
vs Ambient Temperature 








200 


VCE=10V 
IF=20 mA 
NORMALIZED TO 
TA = 25°C 






20 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 





10 
: Te SWANN Ey “40-20 G6 20 40 «660 (80 
. ~ TA - AMBIENT TEMPERATURE - °C 


SA NRE A ET a LE TS I TI EEE ET TD IE SEIT RE IS EE Oa TS TE SI IT LE I NEE EE EE TL SE REE EE RE 
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Types OPB822S, OPB822SD 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 


ES aaa aan Test Conditions 
“ Diode | 
[aL Va= 20 V | 


Output Phototransistor 


ViBRICEO | Collector-Emitter Breakdown Voltage F 3 ffl c= 
ViBRIECO | Emitter-Collector Breakdown Voltage aes = 
Iceo Collector-Emitter Dark Current eae Vcp=10.0 V, IF=0, Ee=0 


Coupled OO 
Collector-Emitter Saturation Voltage Neo — ia ie i on fa 50 
OPB8228 250 vA | Vcp=10.0 V, IF=20 mA 
On-State Collector Current OPB822SD oe. tae Vep= 10.0 V, F=20 mA 


Typical Performance Curves (All Assemblies) 






























Forward Current Relative Output Current Relative Collector Dark Current 
vs Forward Voltage Input Diode vs Time vs Ambient Temperature 












if - FORWARD CURRENT - mA 
RO 
So 
RELATIVE 
COLLECTOR DARK CURRENT 





o=0.030 VOLTS BETWEEN 
IF = 1 mA and 50 mA 


RELATIVE OUTPUT CURRENT 





5 
02 04 O86 O8 10 12 14 00 700 7000 10,000 Wo ae a ge 
Ve ~ FORWARD VOLTAGE - VOLTS t~ TIME —- HOURS Ta - AMBIENT TEMPERATURE ~ °C 
Rise and Fall Time Reduction in Output Current Due to 
vs Load Resistance LED Heating vs Forward Current 


| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
f cent reduction in IC(QN} between these two readings. 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


IF =20 mA (50% Duty Cycle) 
Vec=5V 


tr, tf - RISE AND FALL TIME - asec 


RISE TIME —— 
FALL TIME --~ 


106 1K 5K «10K 5 10 15 20 25 = 30 35 = 40 
RL - LOAD RESISTANCE - chms iF - FORWARD CURRENT - mA 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switches 


Types OPB823A, OPB824A 





Features 

e Non-contact switching 

e Lead wires for electrical connection 
e Fast switching speed 


Description 

The OPB823A and OPB824A each consist of an 
infrared emitting diode and an NPN silicon 
phototransistor mounted in a low cost black 
plastic housing on opposite sides of a 0.125” 
(3.18 mm) wide slot. Phototransistor switching 
takes place whenever an opaque object passes 
through the slot. 18” (457.2 mm) minimum 
length lead wires ease assembly where PC board 
mounting is not practical. 


The OPB823A and OPB824A each utilize an OP140 
or OP240 type LED and an OP550 family sensor. 





0.495(12.57) 
0.475(12.06) 


la 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
ssl 


0.135(3.43 0.240(6.10) 
0.115(2.92) 


a 8) 
NOM 


t 


405(10.29 
0.385(9.78) 


= 


} 
| . 0.105(2.67 
18 O67 ) 0.095(2.41) 


40 zz GAUGE WIRE CONDUCTORS 


ae——— 1.015(25.78) 
0.985(25.02) 
.260(19.30) —> 
0.740(18.80) 


0.615(15.62 
0.585(14.86) 
0.060(1.52) 
0.040(1.02) 


——— 
.275(6.99) 
NOM 





——— 


0.165(4.19) 


K OF ROWN ORANGE ° 
3 a . —_ 


BOTTOM VIEW 


0.135(3.43 


0.115(2.93) DIA. 2 HOLES 


. 0.445(11.30) 
0.425(10.80) 


Absolute Maximum Ratings (1,=25°C unless otherwise noted) 


Storage and Operating Temperature Range...............00 0.0. . cece eee eee. -40°C to +85°C") 
input Diode 

ROVEISE VOGUE vcr coon teen on wah dG ea tawedaeeri Acard oar abadseetpedin ees lord 2.0V 
Continuous Forward Current «0.00... ccc nt ete eben teen teen eens 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps) .........0.0.000 0.02 3.0A 
POWEF DISSIDS {ON 5 c2.i.1.2 0 evs.cee ag Ashes nies dog h Ghai eado nants tutsto saned dente Rinses ea hehe e es dase 100 mw/2! 
Output Phototransistor 

Collactor-Emittér Voltage. assve besarte nd cdbuaweeds dies Sule danlwassentaw andes 30 V 
EMittet-CONeGtOr VONAGE ncaa cca aes da eek ne Rete ace alder at edw eae BAe havin da glu eonetoed 5.0 V 
POWER UISSIDG LION 5 00 Se ote o.8 wean crosgrt eye seater casssecihed tal oa see epcben hebuns thao awiine saute lose 100 mwi2! 
Notes: 


(1) Derate linearly 1.33 mW/°C above 25°C. 
(2) Junction temperature maintained at 25°C. 
(3} Methanol or isopropanol alcohols are recommended as cleaning agents. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage Input Diode 


IF - FORWARD CURRENT - mA 
N 
i=] 


o=0.030 VOLTS BETWEEN 
IF=1 mA and 50 mA 





04 O06 O8 1.0 14 


VF - FORWARD VOLTAGE - VOLTS 


1.2 


ae eee CE Ree ee ee ee ee PR IE AE ee RE CN NT 
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Types OPB823A, OPB824A 





Electrical Characteristics (74 = 25°C unless otherwise noted) 


| Parameter | Min. | Max. | Units | Test Conditions 
input Diode 


Forward Vote ool 
Reverse Curent SSS 


Output Phototransistor 
ViBRICEO | Collector-Emitter Breakdown Voltage 
5. 


VIBRIECO | Emitter-Collector Breakdown Voltage 


ic= 100 uA 
ICEO Collector-Emitter Dark Current vier teen css es ifs Sool OO Vee = 10.0 V, IF=0, Fe=0 
Coupled 


VCE(SAT} | Collector-Emitter Saturation Voltage ee = a ie si 78) a 
ICON) On-State Collector Current ec ae E if Petes ty 


lF=20-mA, Veg = 10.0 V 
Typical Performance Curves 








ic =1.00 mA 





oS 

































Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 
VcE=10 V ceo ssa eas yaa ne 
# NORMALIZED TO Bt nas 
f= 20 mA - 5 LTTE ELL a 
i +20 TA=25°C 
z 100 [tae Tr t= 0.8f-IF = 20 mA 
Ss a) ae On = VceE=10V 
3 ES A OB eS = 
5 - 60 +— = | -205 3 ae 
= =a Wie 74 OG eh Os OY GS .- 9.6 ist 
= 2 40-20 E 
8 = a ee 
S x 20F jf mA im 
= =I NORMALIZED TO Tue oo 
Ta = 25°C 
10 ese! 
§ 10 15 20 25 30 35 40 -40 -20 0 20 40 60 80 arr 100 -1.000 10,000 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


iF = 20 mA (50% Duty Cycle) 
vec=5 V 

RISE TIME —— 

FALL TIME -~- 


| 
IC(QN) is read the instant LEO current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(QN) between these two readings. 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 


RELATIVE 
COLLECTOR DARK CURRENT 
tr, tf - RISE AND FALL TIME - sec 





-50 -25 0 25 50 75 ~=100 5 10 15 20 25 30 35 40 
TA - AMBIENT TEMPERATURE - °C if - FORWARD CURRENT - mA RL - LOAD RESISTANCE - ohms 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
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Product Bulletin 5336 
January 1985 








Slotted Optical Switches 
Types OPB825, OPB825A, OPB825B 





Features 

@ Non-contact switching 
e Versatile mounting 

@ Small size 

e Fast switching speed 


Description 

The OPB825, OPB825A, and OPB825B each 
consist of an infrared emitting diode and an NPN 
silicon phototransistor mounted in a low cost 
black plastic housing on opposite sides of a 
0.160” (4.06 mm) wide slot. Phototransistor 
Switching takes place whenever an opaque object 
passes through the slot. The OPB825 has no 
mounting tabs and is intended for direct insertion 
into PC boards or dual-in-line sockets. The 
OPB825A has a single mounting tab on the 
phototransistor side and the OPB825B has 
mounting tabs on both sides. 


The OPB825, OPB825A and OPB825B utilize an 
OP140 or OP240 LED and an OP550 family 
sensor. 





Optoelectronics Division, 


TRW Electronic Components Group, 


OPB825 


170(4.31) 
150(3.81) 


OPB825A 


70(17.02 re 


.140(3.56) 
13083.30) a0 FA018 10) iT pate 51) 


.120(3.05) -120(3.05) 


"100(2.54) 


460(11.68) 


-415(10.54) 
440(11.18) 


.400(10.16) REF .395(10.03) 
<a Seana 


4 
NOTCH 130{3.30) py, -130(3.30) 
INDICATES 120(3. 720(3.05) 
COLLECTOR / HH “jgn S-se/ NOTE -250(6.35) 

025(0.64) 


2305.84 © 7 
sa NOM . 
(015(0.38) 
tt ob 


NOTE: THIS DIMENSION IS CONTROLLED 


AT THE HOUSING SURFACE 
OPB8258 __ .250(6.35 
| ~*~ '230(5.84) 


.120(3.05) 
= "100(2.54) 


A OF 
.110(2.79 
090(2.29) BOTTOM VIEW 


DIMENSIONS ARE tN INCHES (MILLIMETERS). 


.430(10.92) 
.410(10.41) 


.910(23.12) 
*— .890(22.61) 


=-690(17.53),. 
680(1 ad 


i) 


-110(2.79) 
.090(2.29) 


4 
3013.30) DIA 2 PLCS .130(3.30) 
120(3.05) ~ “720(3.05) 


*CATHODE LEAD. OTHER LEADS .06(1.52) NOM LONGER. | 


Absolute Maximum Ratings (TA=25°C unless otherwise noted) 


Storage and Operating Temperature Range ..........000 000.0. cece eee eee eee -40°C to +85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C!) 
Input Diode 

Reverse Voltage................. Maate eeentotad MaAlae toh tet Sucier es AeA hee ae tease 2.0 V 
Continuolis: Forward Curent 255.0.) ie cs cies edosdvweed thtwiaentanakdeids uuanaet duncels 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps)... 2... cece eee 3.0A 
POMEL LISSA OIE a Ane Ai Maa dea saink Petit ic rdd sae sen ae ned a Ccinanente paced Lat 100 mwi2) 
Output Phototransistor 

COUECROR-EMITO VONAQCc ccnniter dt at acr ata dds et Saws nd nudeiuee Wadena ate donee eed wins wheats 30 V 
Emitter-Collector Voltage ......... Beata a Sete det ccna ite Area athe ga el aes Seta torte Oca ies a Nd Se 5.0 V 
POWER DISSE NOM arenes het Rise cote cinerea spa uk newt ihe dead wehaarihaceisen tube 2 100 mw’! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. . 
(3) Methanol or isopropanol -alcohols are recommended as cleaning agents. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage Input Diode 
0 


if - FORWARD CURRENT - mA 


o=0.030 VOLTS BETWEEN 
\F=1 mA and 50 mA 





02 04 06 O08 %10 12 14° 
VF - FORWARD VOLTAGE - VOLTS 
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Types OPB825, OPB825A, OPB825B 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 


_Saeme_|_—_Paranener ___l Bi] ia" |______Teu Gauiiest —_—— 


Input Diode 


[Vp [foward Vologe—SCSC~=“‘~*~“~*~“‘“‘s~S*S*dSSC*dSC i 

[ta [Reverse Curent 180 Va=20 V 

Output Phototransistor 

(Mencea [Coleco titer Beatdown Vata EO 
| Viprieco | Emitter-Collector Breakdown Voltage = | 0 | | Ve 


Coupled 


















VCEISAT) _ | Collector-Emitter Saturation Voltage lc = 250 pA, IF=20 mA 





ICION) On-State Collector Current | 500 | =| pA | VcE=10.0 V, IF=20 mA - 


Typical Performance Curves 














Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 
vest | | | [4% - TTT Ler . one 
NORMALIZED TO L T : 
i IF = 20 mA Usa " # | Lb TT =. 
— as . a i lee Cae 
2 ed = 100 el | nD Typ 08 -20- 
= fj | oe === eee Se 2 P| 
3 ans as oe SS acs yl DC lg i 
= aS a 5 io Ba oe GE = = pea eee 
a a > 
3 | | E SesRaRAaRERA = [ema eet SE 
> 40 > 
g ae a 2 he ae eee 3 04 [ees aie eee 
Z ws ee ae ie eek z ae (anes aa 
2 E 
5 10 15 20 25 30 35 40 Sen a on cae hae 00 100 70007 10,000 | 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


RISE se — 
FALL TIME --- 











TERED Pan 
PERE CRRERE 
MERRRRERABAL 


DUE TO LED HEATING - % 






| 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 


107? seconds later the opaque object is removed and 
_ IC(ON) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 
1 -25 25 50 75 100 5 10 15 20 25 30 35 = 40 
TA - eaae TEMPERATURE - °C I— - FORWARD CURRENT - mA RL - LOAD RESISTANCE - 


RELATIVE 
COLLECTOR DARK CURRENT 
= 
tr, tf - RISE AND FALL TIME - psec 


REDUCTION IN OUTPUT CURRENT 
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Dual Channel Slotted Optical Switches 
Types OPB826S, OPB826SD 





Features 

@ Non-contact switching 

© Single or double apertures for high resolution 
© Completely sealed polysulfone housing 


Description 

The OPB826S and OPB826SD each consist of two 
infrared emitting diodes and two NPN silicon 
phototransistors mounted in an over/under 
configuration on opposite sides of a 0.100” (2.54 
mm) wide slot. Phototransistor switching takes 
place when an opaque object passes through the 
slot. The OPB826S has 0.010” (0.25 mm) by 


0.040” (1.02 mm) apertures in front of both photo- 


transistors. The OPB826SD has the same sized 
apertures in front of both phototransistors and 
both LEDs. Dual channels enable direction of travel 
sensing. The low cost polysulfone housing reduces 
possible interference from ambient light and 
provides dust and dirt protection. 


The OPB826S and OPB826SD utilize an OP169 or 
OP269 type LEDs and OP509 family sensors. 


Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


TOP vi 
840(21.34) DIMENSIONS ARE IN 4 (5) Wea e 
820(20.83) | INCHES (MILLIMETERS) y ig) (3) € 


t fs 0 
405(10.29)}< CAE KU (2) C 
395(10.03)| 0 <P K (8) . 
1 dp (1) ¢ 
PINS 1, 8 FOR UPPER CHANNEL 


4, 
.04 «45 °CHAM PINS 2, 3 FOR LOWER CHANNEL 
(NOM) 


5 & 

,6& 
.370{9.40) .105(2.67) 
.360(9.14) “084° a | ie 095(2.41) 


420(10.67) 
410(10.41)| -220(13.21) 
{ 


.205(5.21) 
~~ "7195(4.95) 


.055(1.40) 


.045(1.14) 5 10(12.95) 


-380(9.65) 
3709-40} ee ee 


N .025(0.64 
0150.38) 80 Nom" “nega 14) 


m*'535(13.59) 

aero 

.235(18.67 - NOTE: MECHANICAL ALIGNMENT PINS 
""725(18.42) LOCATED ON OPTICAL § 


* CATHODE LEADS. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


.230(5.84) 
-220(5.59) 


545(13.85), | | 
.064(1.63) 
.054(1.37) ore aM 

100284 | 
NOM 





Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Storage and Operating Temperature Range ........... 0. eee ~40°C to +B6°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C"! 
input Diode(s) 

BOVGIs8:V ONGEG::...0 ss ainavruh ns Staaeaua CREE Edel pS neg etuteated Mead the ta alan 2.0V 
Continuaus Forward CUREMT: 34.23 4cemrg atacand Sees enemromeeuray haem ace 40 mA 
Peak Forward Current (1 ys pulse width, 300 pps)... 0... 3.0 A 
POWEL DISSIDAUON hf once tice ater Naat Ce aut ened 4 rue eared iat ddamndaay tes 100 mwi2! 
Phototransistor(s) 

Collector-Emitter Voltage 2... ccc cence ene n seen een b eben. 30 V 
EMILE CUIIEC (Oh VONGCE sce cue’ ee chet ide ere eurai ga camera nuted uae eden a gears tages 5.0 V 
POWSL: DISSINAHON ore $reg a dhcs. gasee to meteria dua a adearaly vst eloretetaensdaans weal g ee gipeetaron a bsoan 100 mwi'2! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Plastic housing is soluble in chlorinated hydrocarbons and ketones. Methanol or isopropanol alcohols are recommended as 
cleaning agents. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage Input Diode 


o =0.030 VOLTS BETWEEN 
1F=1 mA and 50 mA 


If - FORWARD CURRENT - mA 
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Types OPB826S, OPB826SD 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 


[SSSCiParamater «Min. ‘| Max. | Units Test Conditions 


Output Phototransistor 


ViBRICEO | Collector-Emitter Breakdown Voltage ie atl Mens lc = 1.00 mA ; 
ViBRIECO | Emitter-Collector Breakdown Voltage a ee lp = 100 pA 
ICEO Collector-Emitter Dark Current ee Vep=10.0 V, IF=0, Fe=0 | 


Coupled 


OPB826S 250 pA 
ICION) On-State Collector Current OPB826SD | 100 met 
VCEISAT} | Collector-Emitter Saturation Voltage TARR _ 
OPB826S 20 pA 
iasstalk OPBB26SD td 10.0 
OPB826S 
Crosstalk OPB826SD me A 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Relative Output Current 
vs Input Current vs Ambient Temperature vs Time 









Cm} a 
a};o 



















Vcp=10.0 V, IF =20 mA 
Vee = 10.0 V, IF=20 mA 
lp=20 mA, Ip =125 pA 
l-=20 mA, Ic= 50 pA 
IF, =0, If =20 mA, VeE=1 
IF, =O, |p,=20 mA, Vcp=1 
IF, =20 mA, If, =0, Veg =1 
F, =20 mA, Ip, =0, Veg =1 






















ood! oe 
oa; oem 


<iccj cc 











VCE=10V 
IF =20 mA 
NORMALIZED TO 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 
RELATIVE QUTPUT CURRENT 





§ 10 15 20 25 30 35 40 ae =e eo a 
TA - AMBIENT TEMPERATURE - °C 





IF - FORWARD CURRENT ~ mA 










Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 
10° 30 
102 is 100 a 
2 x, 95 ' 
= 10 Be = 
= Kz = 
we /) aS 90 = 
== 10 3= e 
“5 a | ze. . 
ae o = <x 
o 107! /. 4 = = i a 
= = > 80 F- IC(ON) is read the instant LED current is applied. The 5 
° 2 light path is then blocked with an opaque object. 30 oe IF =20 mA (50% Duty Cycle) 
1072 a seconds jater the opaque object is removed and = vec=5 V 
73] ‘IC(ON) is read again. This curve represents the per- RISE TIME —-—— 
cent reduction in IC(ON) between these two readings. FALL TIME --~ 
-3 . 70 . : 
1050-250 25 50 75 100 5 10 15 20 25 30 35 40 100. 1K 6K 10K 





TA - AMBIENT TEMPERATURE - °C iF ~ FORWARD CURRENT - mA Ri - LOAD RESISTANCE - ohms 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5339 
January 1985 








Dual Channel Slotted Optical Switch 


Type OPB831S20 





Features 

e Non-contact switching 

e Sensors apertured for high resolution 
© Completely sealed polysulfone housing 


Description 

The OPB831820 consists of two infrared emitting 
diodes and two NPN silicon phototransistors 
mounted in an over/under configuration on 
opposite sides of a 0.200” (5.08 mm) wide slot. 
Phototransistor switching takes place when an 
opaque object passes through the slot. A 0.020” 
(0.508 mm) by 0.060” (1.52 mm) aperture is 
mounted in front of each phototransistor for high 
resolution position sensing. Dual channels enable 
direction of travel sensing. The low cost 
polysulfone housing reduces possible interference 
from ambient light and provides dirt and dust 
protection. 


The OPB831820 utilizes OP140 or OP240 type 
LEDs and OP550 family sensors. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


1.380(35.05) 
1.360(34.54) 


—— 1,085(27.56) 
1.065(27.05) 


GREEN 
SENSOR OUTPUT 
(UPPER CHANNEL) 
WHITE 


SENSOR OUTPUT 
(LOWER CHANNEL) 


-160(4.06) 
140(3.56) , | 


{ 
530(13.46) 
510(12.95) 





BLACK (GND) 


.270(6.86) 
.250(6.35) 


320(8.13) 
310(7.87) 

OPTICAL § 
aN 


#4-40 SCREW, FLAT HEAD (2) 


.640(16.26) 
.620(15.75) 
il DIMENSIONS ARE IN 
INCHES (MILLIMETERS). 


.130(3.30) 
.110(2.79) 


.210(5.33) 
seen 83) 


150s ime as 


f 660(16.76)| 
455(1 1.56) rae 
.445(11.30) 


.255(6.48) 
.245(6.22) 


gee ae 
13.750(349,25) 


.313(7.95 
ren aa ea 


26 AWG fra 


(STRANDED) | 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Storage and Operating Temperature Range......... 00... cece cece eee c eee eee. -40°C to +85°C") 
input Diodes (See Schematic) 

REVERSE V GlaUG xa, vecrat Uasronae ade yA yaaig aah aoe acta tates as Boa paalneacath a aseatinta des 4A0V 
COnUMUOUS FORM Ard GUI ENT ©, cc a.00 A valr-diijoive setae nual) au ee awdeeed ieee meee phdnaumedes 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps)... 2.00. cee eee 3.0A 
POWER DISSHIG NON 2 cenas gest spielace tanec hom boc Mead okt Soh Snatccnt a sntl taraet nate keccs 200 mw! 
Output Phototransistor(s) 

DONBCLOR-EMITOL VOM QE a5 seals a4 accede dk daw pe edvecaniedtng hammaedanecs eater ahon ee adele eRe 30 V 
Emitter-Collector Voltage ...... gen me ati yp Gee talon itera ARLE ps Veoupe eee Aietleat amen eens Ge 5.0 V 
POW AE UISSIDAUOIs ctrtsetiae er tetite althat naa ve ceca hea ade eaiinth aamucdtalabastrnendea ie 100 mw!) 
Notes: 


(1) Maximum storage and operating temperature are limited by the temperature rating of the lead wires. 

(2) Derate linearly 2.66 mW/°C above 25°C. 

(3) Derate linearly 1.33 mW/°C abpve 25°C. 

(4) Plastic housing is soluble in chlorinated hydrocarbons and ketones. Methanol or isopropanol alcohols are recommended as 
cleaning agents. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage Input Diode 


CEE 
ee ees 
ee ee a 

feel 


lf — FORWARD CURRENT - mA 


o=0.030 VOLTS BETWEEN 
{F=1 mA and 50 mA 
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Type OPB831S20 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


PT SSCSSC*iRarameter | SMin. | Max. | Units | Test Conditions 


input Diode 


Output Phototransistor 


ViBRICEO | Collector-Emitter Breakdown Voltage =] io 
ViBRIECO | Emitter-Collector Breakdown Voltage 0 ae 
IcEO Collector-Emitter Dark Current 


VCE(SAT) | Collector-Emitter Saturation Voltage 







cm 


Ip = 250 pA, Ie =25 mA 


IctON)'4! =| On-State Collector Current | 400 | Vce=10.0 V, IF=25 mA 





Crosstalk 


p= 25 mA, Vop=2.0 V 


Typical Performance Curves 


Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 







200 





VCE=10V 
lF=20 mA 
NORMALIZED TO 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 
RELATIVE OUTPUT CURRENT 





5 10 15} 20 25 30 35 40 ee -20 0 20 40 60 80 
IF - FORWARD CURRENT ~ mA TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 





Too 
MNDSERUD7 ANE 
Toor 


IF = 20 mA (50% Duty Cycle) 
Vcc=5V 

RISE TIME —— 

FALL TIME --- 







RELATIVE 
COLLECTOR DARK CURRENT 
°o 


] 
IC(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING ~ % 
tr, tf - RISE AND FALL TIME ~ usec 





107? seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(QN} between these two readings. 
-3 
"50-25 0 25 50 75 100 5 10 15 20 25 30 35 40 
Ta - AMBIENT TEMPERATURE - °C iF - FORWARD CURRENT - mA Rt ~ LOAD RESISTANCE ~ ohms 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5342 
January 1985 








Slotted Optical Switch 


Type OPB835 





Features 

@ Non-contact switching 

e Three lead wires for electrical connection 
© Completely sealed polysulfone housing 

¢ Fast switching speed 


Description 

The OPB835 consists of an infrared emitting diode 
and an NPN silicon phototransistor mounted on 
opposite sides of a 0.15” (3.81 mm) wide slot. 
Phototransistor switching takes place whenever an 
opaque object passes through the slot. The low 
cost polysulfone housing reduces possible 
interference from ambient light and provides dirt 
and dust protection. 11.5” (292.1 mm) minimum 
length lead wires ease assembly where PC board 
mounting is not practical. 


The OPB835 utilizes an OP140 or OP240 LED and 
an OP5SSOR family sensor. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


BLACK (COMMON, NEG.) 


_* BROWN (ANODE) 
RED (COLLECTOR) —~. ; 
il 12.5(317.5) 










11:5(292.1) 
175(4.45) BROWN RED 
“165(4.18) | 258(6.55 
cm 248(6.30) 
ee '331(8.41) a 
n '311(7.90) 
.130(3.30) nA BLACK 
120(3.05) a a 305(7.75 
295(7.49) 
Apne 503(12.78) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
350(8.89) aeresa 7 
' | | -160(4.06) 
140(3.56) 
465(11.81) ¢ 
455(11.56) ele ) 
130(3.30) 69017.53)-4— 


.140(3.36) 


| |-£26115.90 115(2.91) 

594(15.09) 105(2.67) 
Absolute Maximum Ratings (T,=25°C unless otherwise noted) 
Storage and Operating Temperature Range......... 2.2.0.0... cece cee e ee eee -40°C to +86°C!1) 
Input Diode 
FOU BISE VON AGO tice HS. ce cuca secant neta ete pascundcies ont seater aaiiegns Soe eamegh nae BGae ule Wacbaintes 2.0 V 
COntINUOUS: FOLWald- GOREN ah wont wie wee eteac tee ten iacs ed dunner hace ely alas BO ee miata dee 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps) .... 2. ccc cece eee ees 3.0 A 
POWOr OISSIMA ON 2e:chicyiseoiXs ccece s aeiess Goh wnt au Se Ati ie awentnah ad Baas 100 mw/2! 
Phototransistor 
CGUBCTOR EMRE VONBUE: (7! ncc, daiarasiod dec crineacy wate che hoya hate ei eet Gaeeaeae wan eeee eas 30 V 
Emitter-COnector VOlANG os..i.u549.0 pg pat eaweoreens vite ibe ace fave oal aay e yaad 5.0 V 
POWGF DISSIPAN GN ce 5 i cca wsracresece ncsea ee acca hae exces rave din ubia ws tetisiedlacd Binaias'easecdeerds 100 mw'2! 
Notes: 


(1) Maximum storage and operating temperature are limited by the temperature rating of the lead wires. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Plastic housing is soluble in chlorinated hydrocarbons and ketones. Methanol or isopropanol alcohols are recommended as 
cleaning agents. 


Typical Performance Curves 
Forward Current 
vs Forward Voltage Input Diode 


IF - FORWARD CURRENT - mA 


o =0.030 VOLTS BETWEEN 
IF=1 mA and 50 mA 
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Type OPB835 





Electrical Characteristics (TA = 25°C unless otherwise noted) 


nput Diode 


I 
Pvp [foward Vote —SSCSCS~S~SCSSTS*dt | 
Pig [Reverse Conent —SSSCSCSC~iS ok [Va=2 


Output Phototransistor 


VIBR}CEQ | Collector-Emitter Breakdown Voltage fO0! |. pe ce | 





ViBRIECO | Emitter-Collector Breakdown Voltage 


ICFO Collector-Emitter Dark Current 


Coupled 


VCE(SAT) _ | Collector-Emitter Saturation Voltage 
IC(ON) On-State Collector Current 


100 Vep= 10.0 V, IF=0, Fe=0 


ft 040 | VV | p= 1.50 mA, IF=20 mA 





Typical Performance Curves 


Normalized Output Current 
vs Forward Current 


REZ 
At 


as 
ea 
aan 
eA 


EAN 


= 
as) =e 
aa = 
aa 
Se 

are 
M me ee 

mies 


a 
PA CELELLL 


LTA | 
BEG 


NORMALIZED OUTPUT CURRENT - % 





5 10 15) 20 25 30 35 40 
IF - FORWARD CURRENT — mA 


Relative Collector Dark Current 
vs Ambient Temperature 


RELATIVE 
COLLECTOR DARK CURRENT 





-50 -25 O 25 50 75 100 
TA - AMBIENT TEMPERATURE - °C 


NORMALIZED OUTPUT CURRENT - % 


REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 








aa [on 


Normalized Output Current 
vs Ambient Temperature 


VceE=10V 
1F=20 mA 
NORMALIZED TO 


108 2 
-40 -20 0 20 40 60 80 


TA - AMBIENT TEMPERATURE - °C 


Reduction in Output Current Due to 
LED Heating vs Forward Current 


| 
IC(ON} is read the instant LED current is applied The 
light path is then biocked with an opaque object. 30 
seconds later the opaque object is removed and 
f IC(ON) 1s read again. This curve represents the per: 
f cent reduction in IC(ON) between these two readings. 


5 10 15 20 25 35 40 
iF - FORWARD CURRENT - mA 


RELATIVE OUTPUT CURRENT 


tr, tf - RISE AND FALL TIME ~ sec 


CE=10.0 V, IF =20 mA 


Relative Output Current 
vs Time 


TA = 25°C 
iF =20 mA 
VCE=10V 





Rise and Fall Time 
vs Load Resistance 







tt ES 
200 
: IF = 20 mA (50% Duty Cycle) a 





RISE TIME —— e 
FALL TIME --- 






100 1K 5K = 10K 
RL - LOAD RESISTANCE - ohms 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switch 


Type OPB836 





Features 

e Non-contact switching 

© Wired to standard Amp No. 640442-5 connector 
© Completely sealed polysulfone housing 

e Fast switching speed 


Description 

The OPB836 consists of an infrared emitting diode 
and an NPN silicon phototransistor mounted on 
opposite sides of a 0.100” (2.54 mm) wide slot. 
Phototransistor switching takes place whenever an 
Opaque object passes through the slot. The low 
cost polysulfone housing reduces possible inter- 
ference from ambient light and provides dirt and 
dust protection. A standard Amp No. 640442-5 
connector has been attached to the lead wires to 
ease connection to wire harnesses. 


The OPB836 utilizes an OP140 or OP240 type LED 
and an OP550 family sensor. 





v S 
feles 
510(12.95)) _ x 
“490(12.45) 
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jgoaea | | 
OPTICAL § 
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Absolute Maximum Ratings (1,=25°C unless otherwise noted) 


Storage and Operating Temperature Range.............0. 000. cece eee eeeeeees - 40°C to + 85°C!) 
input Diode 

MOVEISeyVUIQe carton dha es oh cia ka tt GM 2 linus eure aint tar senate uae ee aie alate teetaa es 2.0 V 
CORUMUOUS FORWard CUO se cecs Sct wien te wets "e tee tate ae dies Ge ny la nnniel dine Gide Sere need 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps)... eee, 3.0A 
POW ET LISSINAHOIN ch Satarsstarionka 4 Ccatel a cieh td a fod In lk cect lus Duets) ore waa Seek Poteet? 100 mwi2! 
Phototransistor 

GolecromemitlerVGMae <5 ono ag rng eee ee et eae Ge tic CE bps Lye een heh orlustadle dope wa gues 30 V 
Emitter CONCCLOR VONG GC: tsi ons seeda crore hand ular Nhe Rady wee ald Peas ied a alahepain oe 5.0 V 
POWEE USS DATION narsne y.acfondia bicioeee xd Mecsas Sumac Retrat anachsialak peta bet Asc 100 mw?2! 
Notes: 


(1) Maximum storage and operating temperature are limited by the temperature rating of the lead wires. 

(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Plastic housing is soluble in chlorinated hydrocarbons and ketones. Methanol or isopropanol alcohols are recommended as 
cleaning agents. 

(4) Wire color and location in connector govern polarity. 


Typical Performance Curves 


Forward Current 
vs Forward Voltage Input Diodes 


o=0.030 VOLTS BETWEEN 
IF = 1 mA and 50 mA 


If - FORWARD CURRENT - mA 
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Type OPB836 





Electrical Characteristics (TA = 25°C unless otherwise noted] 


[ Symbol [Parameter |S Min. | Max. | Units | Test Conditions 


Input Diode 


Cee a aN BS 
ko meet | 


pA 
Output Phototransistor 


VIBRICEO | Collector-Emitter Breakdown Voltage = a ssid Emitter Breakdown | Collector-Emitter Breakdown Voltage = a ssid 
ViBRIECO | Emitter-Collector Breakdown Voltage 
| lero | | Ie | Collector- Emitter Dark Current Vcp= 10.0 V, IF=0, Ee=0 


Coupled 
VCEISAT}) | Collector-Emitter Saturation Voltage as i¢=500 vA, F=20 mA 
IC(ON) On-State Collector Current | 100 | Toma =k a=) 

































Typical Performance Curves 


Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 












200 








VCE=10 V 
1F=20 mA 
NORMALIZED TO 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 
RELATIVE OUTPUT CURRENT 





a 10 
5 10 15 20 25 30 3° 40 AG oe a an oa ea 
IF ~ FORWARD CURRENT ~ mA Ta - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


If = 20 mA (50% Duty Cycle) 
Vec=5 V 

RISE TIME ——- 

FALL TIME --- 


IC(ON) ts read the instant LED current 1s applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 


RELATIVE 
COLLECTOR DARK CURRENT 
REDUCTION iN OUTPUT CURRENT 
DUE TO LED HEATING - % 


tr, tf - RISE AND FALL TIME - ysec 





~95 50. 75 100 5 10 15 20. 25 #230 35 40 100 1K 5K 10K 
TA - eet ee. if - FORWARD CURRENT - mA RL - LOAD RESISTANCE - ohms 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switch 
Type OPB837 





ae - 1g) COLLECTOR = ei ake os CATHODE |, 
; | JS) &! 
14.5 emitter | | | | ANODE 
.260(6.60) (4) | | —e (1) 
.240(6.10} Pole Cates ei ee 
le 
OPTICAL ¢ tiie oe 
“O7511.91) -192(4.88) -568(1 4.43) 
seen re 182(4.62) 558(14.17) 
.130(3.30) 7100.78) 4 PLCS 
1203.05) >| ° .130(3.30) OBITS} 
.120(3.05) 
oorea, aro. 1200.05) 
.310(7.87) ; 
Be 0782/11] seats a0 88 
025(0.64) eee i 
Aone.) SEE “07510.38) $0 LEADS 
‘3181800 NOTE asi2a1} SEE NOTE 
NOTE: DIMENSIONS CONTROLLED AT HOUSING SURFACE ONLY. DIMENSIONS ARE IN INCHES (MILLIMETERS). 
Features Absolute Maximum Ratings (T,=25°C unless otherwise noted) 
© Back mounting tabs Storage and Operating Temperature Range ...................00.0..0....0 0 eee -40°C to +85°C 
e Compact construction Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C!) 
© Opaque polycarbonate housing Input Diode | 
© Non-contact switching HOVEtSE VOMAQC inn hie Buch ae tates paseh tea aadtery hae awe waive meen etasee te waANG at 2.0 V 
© Fast switching speed CONUNUOUS FORWARd CUIERT Ge tricassabeatee mere idee hag aries wie ros tring means 50 mA 
Peak Forward Current (1 ws pulse width, 300 pps)... 0... eee 3.0A 
Description PO WED DISSIPAN ON iicnns ch, seine horde aarseeegh Ge a eh vagaccot ua oiasuceene oo eb atten 100 mw'2! 
The OPB837 features mounting tabs located on Output Phototransistor 
the back of the housing, allowing a mounting Collector Emitter Voldde ass i weonet iden igvenians Ge tiaiedalAp dawn ewtinin dedicates 30 V 
variation which is often a useful advantage. EMitOr=COUBCTOS VONAUG ck Genk is Sat enone rh alle ant Slee pies Mints deve r se 5.0 V 
Compact construction allows the device to occupy = Collector DC Current ...0 02. ccc cece ete ete eee nees 30 mA 
limited space within the user's system. The Power Dissipation ........0c..cceeccceesccevescevvseusttunsetueseesuveteuuneenen 100 mw'2! 
opaque polycarbonate housing shields the sensor Notes: 
from ambient light other than directly in front of (1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 


(2) Derate linearly 1.33 mW/°C above 25°C. 


the aperture. This allows the unit to Operate. (3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is soluble in chlorinated ketones. 


high ambient light levels. Utilizing the optical beam 
interrup system means non-contact switching at 
much higher speeds than is possible with 
mechanical switches. The discrete devices used are 
the OP140 or OP240 IRLED series, and the OP550 
phototransistor series. 


Typical Performance Curves 
Relative Output Current Forward Current 


vs Time vs Forward Voltage Input Diode 


_ 
ao 


A 
| 
Hf 












These units are particularly useful in counting TA=25°C ee = 
applications such as tachometers and limit switch =e ety y are | - 
applications such as end- or beginning-of-travel = ee Se: es eee ee 
on ; 
2 a Ee RO es s 
aici |e eas ene | 
10 100 1,000 10,000 0.2 04 O86 O8 10 12 14- 


t- TIME - HOURS VF - FORWARD VOLTAGE - VOLTS 


ea ecm pence a SN GA ERE 29D SA TB Ii ATR iSO IDE eT EES OE SE IT TE CR NTE NIE TE AINE I DE METTLE SLT ELLE DAILIES OLE ETI LL IIT LDA NEDA EER ETD 
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Type OPB837 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 
[ Symbol [| =————————séParameter = (ss —S——si|«sMin. | Max. | Units | Test Conditions 


Input Diode 


Forward Voltage 


Reverse Current 





Output Phototransistor 


ViBRICEQ | Collector-Emitter Breakdown Voltage nen lc=1.00 mA 


ViBRIECO | Emitter-Collector Breakduwn Vouliage 





Typical Performance Curves 


Normalized Output Current Collector Dark Current Normalized Output Current 
vs Ambient Temperature vs Ambient Temperature vs Forward Current 


Vce = 10V 
Normalized to 


ip =20mA 
Normalized to 


NORMALIZED OUTPUT CURRENT — % 
NORMALIZED OUTPUT CURRENT — % 





iceEo — NORMALIZED COLLECTOR DARK CURRENT 





-40 -20 0 20 «40 60 80 8=— 100 





Ta — AMBIENT TEMPERATURE ~— °C Ta — AMBIENT TEMPERATURE — °C ip ~ FORWARD CURRENT —- mA 
Change in Output Current Due to Fall Time Rise Time 
LED Heating vs Forward Current vs Load Resistance vs Load Resistance 





lp =20mA Ip =20mA 
as (s0% ery Cycle) (50% Duty Cycle) 
{ 
uu 
= $ S 
Z | : 
oO ees 
2 
_ 
3 7 2 
eS my = 
ae IC(ON) is read the instant LED current is ap- | t 
= plied. The light path is then blocked with an = ~ 
= opaque object. 30 seconds later the opaque ob- 
° ject is removed and Ic(gy) is read again. This 
curve represents the percent reduction in 
Ic(QN) between these two readings. 
5 10 15 2 25 30 35 40 100 1K 10K 
Ip — FORWARD CURRENT — mA Ry, — LOAD RESISTANCE ~ 2 Ry — LOAD RESISTANCE —- 2 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switches. 


Types OPB847, OPB848 





Features 

© Non-contact switching 

e Apertured for high resolution 
© Fast switching speed 


Description 

The OPB847 and OPB848 each consist of an 
infrared emitting diode and an NPN silicon 
phototransistor mounted in a low cost black 
plastic housing on opposite sides of a 0.100” 
(2.54 mm) wide slot. Phototransistor switching 
takes place whenever an opaque object passes 
through the device slot. Both devices have a 
0.025” (0.635 mm) by 0.06” (1.52 mm) aperture 
in front of the phototransistor for high resolution 
position sensing. 


The OPB847 and OPB848 utilize an OP140 or 
OP240 type LED and an OP550 family sensor. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+ + 
wie 
Ls tee SL 20610 S406 10) 

490(12.4 


.110(2.79) .210(5.33) 
090(2.29) rT ¥ "190(4.83) 
OPTICAL 
Tae ‘ 


-435(11.05) 
.415(10.54) 


BOTTOM VIEW 


.130(3.30) 
.120(3,05) 


.360(9.14) 
.340(8.64) 


= 
i ye MIN 


.310(7.87) 
.290(7.37) 
NOTE 


*CATHODE LEAD. OTHER LEADS ARE .06(1.52) NOM. LONGER. 


.185(4.70) 
.165(4.19) 


NOTE: DIMENSIONS CONTROLLED eo .1102.79) 2.79 
AT HOUSING SURFACE. ‘08012, 78) 


Absolute Maximum Ratings (Th-25°C unless otherwise noted) 


Storage and Operating Temperature Range ............ 0.0... ccc cece cece eee -40°C to +85°C 
Lead Soldering Temperature (1/16 inch {1.6 mm] from case for 5 sec. with soldering iron)......... 240°C"! 
Input Diode 

HOVEISEV OGUO oy teains 4 Sanden rae ery paan es DA oom A eee aee ten Bea ate 2.0 V 
COntUOUS FORWBFO CUITGNT sc:5. 30 anode oaiadned knauidan ei eR mA Hale pAlwa verdad beatae ened 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps)... 6... cece cece eee ae 3.0A 
PO Wer PISSINB NON ar etarincts anda k aeants Ate nae helen cnall natiaaed hertidinnaaeede 100 mw!2! 
Output Phototransistor 

GollectoreEMminter VONAGE i642 erie ate caea Se theeates aaewe maxes we ae med ae eae 30 V 
EMmittel-Golector VOltage’s;.4-2 can cauie cbs waa gere aaa tome tedabaet nee tonnes tier 5.0V 
POW BE UISSID RUDI 2 cercoshudieleunininieS sas Aine eth spa rSneteieds Culeod hia eininiata hl aeteen Ga teale s 100 mw! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. 


Typical Performance Curves 


Forward Current | 
vs Forward Voltage Input Diodes 






if — FORWARD CURRENT - mA 
Nn 
fom] 


o =0.030 VOLTS BETWEEN | 
lf = 1 mA and 50 mA | 


Senn 


0.2 0 10 12 1.4 
VF - FORWARD VOLTAGE - VOLTS 
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Types OPB847, OPB848 


VIBRICEO | Collector-Emitter Breakdown Voltage 


ViBRIECO | Emitter-Collector Breakdown Voltage 


Ice Collector-Emitter Dark Current 


VCEISAT) | Collector-Emitter Saturation Voltage | aa eae eS aes an oo 


| IC(ON) On-State Collector Current 7 tae 





Typical Performance Curves 






Normalized Output Current Normalized Output Current Relative Output Current 
vs Forward Current vs Ambient Temperature vs Time 

ia elo ih casa 

e NORMALIZED TO 

IF=20 mA a 

pb | 

Z 2 100P 

5 ce 80 b= nee ce 

= —— Amana 3 

2 S  anlZ = 

= S 405 2 

us oa 

S yi = 

= Z VCE=10 V < 

S : 20F ip=20 mA ea 


NORMALIZED TO 





5 10 15 20 25 30 35 40 pe ~20 0 20 40 #60 80 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C t- TIME - HOURS 
Relative Collector Dark Current Reduction in Output Current Due to Rise and Fall Time 
vs Ambient Temperature LED Heating vs Forward Current vs Load Resistance 


RISE TIME —— 
FALL TIME --~ 






107 


50 


| 
IC(ON) is read the instant LEO current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(ON) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 


RELATIVE 
COLLECTOR DARK CURRENT 
5 
tr, tf - RISE AND FALL TIME - sec 


ae 

ee 

Eee 

pea 
Ne 

EN 

sd) 

eel 

ee 

Eel 

| 

po es 
REDUCTION IN OUTPUT CURRENT 

DUE TO LED HEATING - % 


10°? 


MAA ri 
~25 0 25 50 75 ~=—-100 5 10 15 20 25 30 35 40 


TA - AMBIENT TEMPERATURE - °C If - FORWARD CURRENT - mA RL - LOAD RESISTANCE - chms 





10°? 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Sw 


itches 


Types OPB860 Series, OPB870 Series 


Recommended for New Design: The OPB860 series and OPB870 series are recommended new design replacements for the following devices: 
OPB813 family, OPB816, OPB817, OPB819, OPB825 family, CNY36. 


Package N 





Features 

© Choice of aperture sizes 

e Choice of lead spacing 

@ Choice of mounting configuration 

© Choice of minimum Ic(QN) 

© Choice of polycarbonate or polysulfone housing 


Description 

The all new OPB860/0PB870 series is intended to 
provide custom design capability in a standard 
series. Each device consists of an infrared emitting 
diode and an NPN silicon phototransistor mounted 
on opposite sides of a 0.125” (3.18 mm) wide 
slot. [Options include sensor aperture widths of 
0.050” (1.27 mm) or 0.010” (0.25 mm); LED 
aperture width of 0.050” (1.27 mm) or 0.020” 
(0.50 mm); sensor-LED lead spacing of 0.220” 
(5.59 mm) or 0.320” (8.13 mm); minimum Ic(gn) 
of 200 pA, 500 pA, 1000 pA, or 1800 pA;] and 
polysulfone (OPB860 series) housing for dust and 
dirt protection, or polycarbonate (OPB870 series) 
housing for complete opacity to ambient light. 


The OPB860 series and OPB870 series both utilize 
an OP140 or an OP240 LED and an OP550 
sensor. 


Package L 


Package P Package T 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Storage and Operating Temperature Range ................0.0. 0... ccc eee eee ee -40°C to +85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C! 
input Diode 

ROVEISE VOll0G fone sc a4Nt ies Dass saeneeadi aus ware bi taean ie wot ete ese ae 2.0V 
Continuous Forward Current .........0. 000.0 e cece cece cece cece cece een eeeeeenennes 50 mA 
Peak Forward Current (1 us pulse width, 300 pps) ...........0.000. 0000s 3.0A 
PoWer DISS PONON 25:75 5 dorsi gerade Maven yates d othoe tesaiat wel uea a Sa Mele bast 100 mw'2! 


Output Phototransistor 


Collector-Emitter Voltage... 6.0... ccc cece cence een e nen ee ee eveeneeenenes 30V 
Emitter-Collector Voltage ..... 2.0.00 c cece eer e nee eee enteneentenrentens 5.0V 
POWSE UISSIDANON io sc sl weta Varese Soaninou es Sabu tetetu hens agenmadtyceicinesaeceds 100 mw/2! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 26°C. 
(3) Junction temperature maintained at 25°C. 


AT AE Sa EE PE I EN TIEN I BE SI I ETT ES EE TT LEI ES I ISEB TAC NRT IE I EERE IE ATI IIIT BES ISIN OTTO BETES 
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Type OPB860 Series, OPB870 Series 


Package Configuration T 


MOLDED DOT INDICATES PIN 1 NOTE 7 



















{ 4 
2 3 
130(3.30) NOTE 6 
.120(3.05) 755(19.18) 
DIA 2 PLCS 745(18.92) 
980(24.89 
‘960(24.38) . 
495(12.57) 
‘ausse — (47511207) 
pogo Te] 
+o, .105(2.67} 
Raa ‘095(2.41) ] 4351 1.05) 
33508. ‘B15(10.54) 
425(10.79) MIN t 
NOTE 3 
| [28 2255.72) 325(8.26) 
pee 99515.46) OR 7375(8.00) 


NOTES 1 AND ‘ in 1 AND 4 


Package Configuration P 











DOT INDICATES PIN 1 130(3.30 
POLED BD “1 7013.05) DIA 
4 
3 
622{15.80) 
‘612(15.54) >| 
737(18.72 
. 71711821) 
495(12.57) 
eat 475(12.07) 
"12013.08) | 
105(2.67 
3888.01) — (11.05) 
435(1 1.05 
335(8.51) 4m (10.54) 
ag, : 250.64) 
426(10.79) Mi ; ——___— frat sa Nom 
225(5.72) 9p 3251.28 
] (8.00) 


NOTES 1 AND 5 NOTES 1 AND 4 


Package Configuration L 


MOLDED DOT INDICATES PIN 1 





.130(3.30) 
.120(3.05) 622(15.80) 
612(15.54) 


. .737(18.72) 


717118.21) 

<q -495(12.57) 
475(12.07) eer 
=| -120(3.05) 


.355(9.01) .435{11.05) 
335(8.51) .415{10.54) 











-405(2.67) 


“D980.41} 41) | 


} f 025(0.64) 
42511070) MIN 015(0.38) 5 NOM 
1 Peoeenoee 2255.72) gp _-325{8.26) 
“3 1518.00) 


NOTES 1 AND 5 NOTES 1 AND 4 


Optoelectronics Division, 


.015(0.38) 


.260(6.60 
.240(6.10) 


OPTICAL & oS 


130(3.30) 
120(3.05) 







: -; one 


ty 10(2.79) NOM 







015(0.38) “il ik 020(0.51) 
005(0.13) Poe, 
.105(2.67) 
ol 095(2.41) 
NOTE 1 
.260(6.60) 
'240(6.10) 
130(3.30) 
120(3.05) 
OPTICAL & 


.110(2.79) NOM 
.005(0.13) 


.105(2.67) 


095(2.41) 
<— NOTE 1 
.260(6.60) 
ane a .130(3.30) 
OPTICAL ¢ : 20(3.05) 





= 10(2.79} 
NOM 


.015(0.38) 
.005(0.13) 


+105(2.67) 


| | “80 4 gi 
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Package Configuration N 


MOLDED 
DOT INDICATES 








495(12.57) 
iadnti ‘475(12.07) > 
“120(3.05) ag 
355(9.01) 
"335(8.51) 


-425(10.79) MIN 
NOTE 3 


oe NOTES 1 





-435(11.05) 
419(10.54) 


S288 72) 
(5.46) 
AND 5 


OR 


.325(8.26) 
.315(8.00) 


NOTES 1 AND 4 


.260(6.60) 
-240(6.10) 


OPTICAL ¢ 







ty 


OTES 

1. DIMENSION CONTROLLED AT HOUSING SURFACE ONLY. 

2. HOUSINGS SHOWN ARE POLYCARBONATE. HOUSINGS ARE SOLUBLE 
IN CHLORINATED HYDROCARBONS AND KETONES. METHANOL AND 
ISOPROPANOL ALCOHOLS ARE RECOMMENDED AS CLEANING AGENTS 
FOR BOTH TYPES OF HOUSING MATERIAL. 

CATHODE LEAD. ALL OTHER LEADS ARE .06 (1.52) NOM. LONGER. 

OPB860, OPB8G1, OPBB62, OPB870, OPB871, OPB872, OPB873 

OPB865, OPB866, OPB867, OPBB75, OPB876, OPBS77, OPBB78 

tae NUMBER TO IDENTIFY APERTURE SIZE. SEE PART NUMBER 


DIMENSIONS OF APERTURE OPENING DEPENDENT ON HOUSING 
MATERIAL. SEE PART NUMBER GUIDE. 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


@ 


Carrollton, TX 75006 (214) 323-2200, 


i 


alle 


es .105(2.67) 


.130(3.30 
.120(3.05) 


t .110(2.79) NOM 


.015({0.38) 
.005(0.13) 


fae Al) 
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Types OPB860 Series, OPB870 Series 





Electrical Characteristics (Ta = 25°C unless otherwise noted] _ 
Symbol [| ss CSCSCParameter =| «SMin. | Max. | Units | Test Conditions = 


input Diode 


a 


Output Phototransistor 


VipRiceg | Collector-Emitter Breakdown Voltage Foo ff Ic = 1.00 mA 
ViBRIECO | Emitter-Collector Breakdown Voltage Pres le = 100 pA 


ceo Collector-Emitter Dark Current Ff too} ma Vce= 10.0 Vv 


Coupled 











Collector-Emitter Saturation Voltage 

Parameter A - OPB860, OPB865, OPB870, OPB875 Ic = 400 pA, IF=20 mA 
VCEISAT) | Parameter B - OPB861, OPB866, OPB871, OPB876 Ic = 800 pA, IF=10.0 mA 

Parameter C - OPB862, OPB867, OPB872, OPBB77 Ic = 1800 pA, IF =20 mA 

Parameter D - OPB873, OPB878 ; Ic =400 pA, IF=20 mA 


On-State Collector Current 
Parameter A - OPB860, OPB865, OPB870, OPB875 Vee = 10.0 V, ip =20 mA 
IC(ON)'?) | Parameter B - OPB861, OPBBE6, OPB871, OPB876 VceE=5.0 V, IF=10.0 mA 
Parameter C - OPB862, OPB867, OPB872, OPB877 Vce= 0.4 V, Ip=20 mA 
| Vce= 10.0 V, Ip =20 mA 





Part Numbering Guide 
OPB 8XX X XxX 









TRW Assembly Prefix 
8 = Phototransistor Output Family 


Aperture width in front of sensor 
§ = .050” (1.27 mm) = * 1 =.010" (.25 mm) 
Aperture length is .060” (1.52 mm) 
* Available only with electrical parameter A or D 


Aperture width in front of LED 
§=.050”" (1.27 mm) *2=.020” (0.50 mm) 


Housing Material Designation 
6 = Polysulfone 7 = Polycarbonate 


Mechanical and Electrical Specification Variations 


0 =Electrical parameter A 5 = Electrical parameter A Aperture length is .060” (1.52 mm) 
Lead Spacing .320” (8.13 mm) Lead Spacing .220” (5.59 mm) * Available only with electrical parameter D and ina 
1 = Electrical parameter B § = Electrical parameter B polycarbonate housing 
Lead Spacing .320” (8.13 mm) Lead Spacing .220” (5.59 mm) ; its 
2 = Electrical parameter C 7 = Electrical parameter C Mounting Configurations 
Lead Spacing .320” (8.13 mm) Lead Spacing .220” (5.59 mm) ¥ = Both mounting tabs 
* *3= Electrical parameter D § = Electrical parameter D v= No tabs nee 
Lead Spacing .320” (8.13 mm) Lead Spacing .220” (5.59 -mm) L = Single mounting tab, emitter side 


. P = Single mounting tab, sensor sid 
* Available only in polycarbonate housing g gt r side 


Example 
ee i 875 N = 


TRW Assembly Seana a [owe (.25 mm) aperture in front of sensor 
Phototransistor Output .050” (1.27 mm) aperture in front of LED 
Polycarbonate Housing No mounting tabs 

Electrical Paramater A 


.220” (5.59 mm) Lead Spacing 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Typical Performance Curves 


Normalized Output Current Normalized Output Current Forward Current 
vs Forward Current vs Ambient Temperature vs Forward Voltage Input Diode 


VcE=10V 
Normalized to 





Let 
i 
a 
a 
i 
i 


0 =0.030 Volts between 
lp =1 mA and 40 mA 


iF - FORWARD CURRENT - mA 


NORMALIZED OUTPUT CURRENT - % 
NORMALIZED OUTPUT CURRENT - % 


Normalized to 





BS 8 SANS 
ae ae 





56 10 15 20 25 30 35 40 “40-20 0 20 40. 60 80 | 0.2 04 O86 O8 10 12 14 
IF - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - °C VF —- FORWARD VOLTAGE - VOLTS 
Relative Output Current Collector Dark Current Rise and Fall Time 
vs Time vs Ambient Temperature vs Load Resistance 
10° 
= 
= IF =20 mA (50% Duty Cycle) 
= 102 es VCC= 5 V 
ra} 2 ; : 
io 3 Rise Time —— 
= ce Fall Time ---- 
ec Oo = 
= e = 
eo reas =a 
5 my 1.0 rs 
4 a 
S ; 
w > li B 
E ; a 
2 z 2 
; 107 s 
Oo 
S 
"0 100 1,000 10,000 107 25 50. 75 100 100 1K 5K 10K 
t- TIME - HOURS TA - rine eben - ¢ RL - LOAD RESISTANCE - ohms 


All Part Numbers Ending in "1" 


Reduction in Output Current Due to Normalized Output Current Rise and Fall Time 
LED Heating vs Forward Current vs Input Current vs Load Resistance 
















300 
Vcp=10V 

= se 2007 Normalized to 7 
z BA 
et f : 
= x 100 us 
ce Ss 30-11 — = 
> oO Ps i 
z= a aay rr 
zo 3 ag 2 

< 
52 7 2) 2a eee ee s 
Ss = IC(ON) is read the instant LED current is applied. The = 7 acon 7 
2 light path is then blocked with an opaque object. 30 = 20 = IF =20 mA (50% Duty Cycle) 
= seconds later the opaque object is removed and S / = Vec=5 V 

IC(ON) is read again. This curve represents the per- Typ RiseTim 
cent reduction in IC(QN) between these two readings. -20 ae 
10 Fall Time ~--- 
5 10 15 20 25 +30 35 40 10 15 20 25 30 35 40 son ay i ak 
If - FORWARD CURRENT - mA ieee FORMARDDUARENE =m 
= -~ mA. RL - LOAD RESISTANCE - ohms 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switches 
Types OPB880 Series, OPB890 Series 


Recommended for New Design: The 0PB880 series and OPB890 series are recommended new design replacements for the following devices: 
OPB813 family, OPB816, OPB817, OPB819, OPB825 family, CNY36. 





Package N 


Features 

@ Choice of aperture sizes 

© Choice of lead spacing 

© Choice of mounting configuration 

© Choice of minimum IciQN) 

© Choice of polycarbonate or polysulfone housing 


Description 

The all new OPB880/OPB890 series is intended to 
provide custom design capability in a standard 
series using 18” minimum length wire leads with 
PVC insulation. Each device consists of an infrared 
emitting diode and an NPN silicon phototransistor 
mounted on opposite sides of a 0.125” (3.18 mm} 
wide slot. Options include sensor aperture widths 
of 0.050” (1.27 mm) or 0.010” (0.25 mm); LED 
aperture width of 0.050” (1.27 mm) or 0.020” 
(0.50 mm); minimum Icignj of 200 pA, -500 pA, 
1000 yA, or 1800 A; and polysulfone (OPB880 
series) housing for dust and dirt protection, or 
polycarbonate (OPB890 series) housing for com- 
plete opacity to ambient light. 


The OPB880 series and OPB8S0 series both utilize 
an OP140 or an OP240 LED and an OP550 
sensor. 


Package L 





Package T 


Package P 


Absolute Maximum Ratings (Ta=25°C unless otherwise noted) 


Storage and Operating Temperature Range ................... 0c cece e eee ee ees -40°C to +86°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C") 
Input Diode ) 
REVERSE VONGUCt coue cuneutom uals mee sut pr ine manele tau ticmunlnd outoaemeeatel Sacha aes 2.0 V 
Continuous: Forward GUEENE sco: ciara ein Genmareedehtu ens lswats iki Merde owes ela 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps) .........00. 0000. 3.0A 
POWer WISSIDANON scaism shin Nora tan 245 aus pata aptdndetsnic bebe, gute dakootacen acs tease vce 100 mw'2! 
Output Phototransistor 

Lollector-Emitter Voltage 4: oo clan entearatininedeiaedd cy stas heemugeotoe a oeww hewn se 30 V 
Emitter-CollectOr VOlAQO sais ance eaenen eds axeavbierd wvierwadiuaenaeee anes Cheon ee 5.0 V 
POWOF-DISSIDSUON «22 iis coh Mehduds dum adeedawhs cnahseaudelae chee measaremascaios 100 mw! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 
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Type OPB880 Series, OPB890 Series 


Package Configuration T 
MOLDED DOT INDICATES PIN 1 NOTE 2 
MOLDED 


Package Configuration N 



























1 4 DOT INDICATES 
PIN 1 
2 3 1 
nd 2 ane 4 
-120(3.05) 755(19,18) 
DIA 2 PLCS 745(18.92) r . 
980(24.89) 
960(24.38) 
| 208% ee 
A95(12.57 240(6.10) 
4751207) -130(3.30 = ciples 
.130(3.30) ve OPTICAL § 120(3.08) .130(3.30) te 
"¥203.05) (By gael NS ' 1203.08) Tt 
' 105(2.67 “4 | f 
355(9.01) -105(2.67) 355(9.01 
3358.51) 096(2.41) 7 .435(11.05) { ‘ansatons $5518.04 "435(1 1.05) 
15(10.54) : hi 415(10.54) 







































.210(5.33) 210(5.33) 
.190(4.83) ra o. ail .085(2.16) .190(4.83) 
eee 0.13) 075(1.91) ia- Mik 
26 AWG PVC 26 AWG PVC 
0711.78) RAD NOM 07(1.78) RAD NOM 
450(11.43) .210(5.33) ; 
430(10.92) 1904.83} 430(10.92) 
Package Configuration P 
LDED DOT INDICATES PIN 1 .130(3.30 
een oe 120(3.05) DIA 
4 .260(6.60) 
240(6.10) 
.130(3.30) 
OPTICAL ¢ 120(3.05) 
3 
822115.80) 
612(15.54) 
110(2.79) NOM 
aq .73(18.72) | 
.717(18.21) 2606.80 } 
"240(6.10) 
495(12.57) 0(3.30) 
-430(3.30) cca 208.05 085(2.16} ie .015(0.38) 
120(3.05) ie OPTICAL § { o7si181) Wad ‘H010.49) 
105(2.67) W " 
Brea 09512.41) .435(1 1.05) 
335(8. ee 015(0.38) 110(2.79) NOM 2105.33 
0510.13) 2106.99) 
190(4.83) 
2105.33) j 
goa 83 83) 085(2.16) 
: 075(1.91) 
18" WN 26 AWG PVC 
.07(1.78) RAD NOM i q 
450(11.43) .210(5.33) 
430(10.92) 1904.83) 
Package Configuration L 
MOLDED DOT INDICATES PIN 1 
1 4 
5 3 NOTES: 
1. HOUSINGS SHOWN ARE POLYCARBONATE. HOUSINGS ARE SOLUBLE IN 
CHLORINATED HYDROCARBONS AND KETONES. METHANOL AND 
1830) ISOPROPANOL ARE RECOMMENDED AS CLEANING AGENTS FOR BOTH 
es Oo} 622(15.80 TYPES OF HOUSING MATERIAL. 
612(15.54) 2 DIMENSIONS OF APERTURE OPENING DEPENDENT ON HOUSING MATERIAL. 
. MOLDED NUMBER TO IDENTIFY APERTURE SIZE. SEE PART NUMBER GUIDE. 
BMD DIMENSIONS ARE IN INCHES (MILLIMETERS). 
.260{6.60) 
.240(6.10) 1308330 





.120(3.05) 





475(12.07 
args .130{3.30) OPTICAL ¢ 


.120(3.05) 


r 495(12.57) 






-355(9.01) .435(11.05} 
335(8.51) cs 


cs -210(5.33) ‘015035 f 38) 
1901483) = 0510.13) 


26 AWG PVC 
.07(1.78) RAD NOM 


.105(2.67) 


.095(2.41) | 





.085(2.16) 
.075(1.91) 


TO 
“yl .210(5.33) 
“19014.83) 


18” MIN 


450(1 1.43) 
.430(10.92) 
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Types OPB880 Series, OPB890 Series 





Electrical Characteristics (Ta = 25°C unless otherwise noted) 


Parameter | Min, | Max. | Units {| Test Conditions 


Input Diode 





Output Phototransistor 


ViBRICEO | Collector-Emitter Breakdown Voltage Pa Ped Ic = 1.00 mA 
ViBRIECO | Emitter-Collector Breakdown Voltage re le = 100 pA 


IcEO Collector-Emitter Dark Current 100 fk Vcp= 10.0 V 


Coupled 

Ic =400 pA, IF=20 mA 
Ic =800 pA, IF=10.0 mA 
Ic = 1800 vA, IF=20 mA 
lc =400 pA, IF=20 mA 





























Collector-Emitter Saturation Voltage 
Parameter A - OPB880, OPB890, 
Parameter B - OPB881, OPB891, 
Parameter C - OPB882, OPB892, 
Parameter D - OPB893 


On-State Collector Current 
Parameter A — OPB880, OPB890 
Parameter B - OPB881, OPB891 
Parameter C - OPB882, OPB892 
Parameter D ~ OPB893 














VCE(SAT] 














Veg = 10.0 V, lF=20 mA 
Vcgp=5.0 V, Ip = 10.0 mA 
Vee = 0.4 V, Ip =20 mA 

| Vcg= 10.0 V, Ip =20 mA 








ICiON) 





Part Numbering Guide 


OPB 8XX X XxX 


TRW Assembly Prefix ae Ceres Aperture width in front of sensor 
_ 5 = 060" (1.27 mm) = * 1 =.010” (.25 mm) 
== Oe stor UULAUE ety Aperture length is .060” (1.52 mm) 
Housing Material Designation * Available only with electrical parameter A or D 
eine SP carneate Aperture width in front of LED 
Mechanical and Electrical Specification Variations § = 050” (1.27 mm} = *2=.020” (0.50 mm) 
0 = Electrical parameter A Aperture length is .060” (1.52 mm) 
1 = Electrical parameter B * Available only with electrical parameter D. 
2 = Electrical parameter C ee 
Mounting Configurations 


** 3 = Electrical parameter D + = Hoih aah 
** Available in polycarbonate housing only. N _ i. oe ans 


L = Single mounting tab, emitter side 
P = Single mounting tab, sensor side 








Example 
OPB 890 N 51 


TRW Assembly Prefix penarere: {LU .010” (.25 mm) aperture in front of sensor 
Phototransistor Output .050” {1.27 mm) aperture in front of LED 
Polycarbonate Housing No mounting tabs 


with wire leads 


Electrical Paramater A 
.220” {5.59 mm} Lead Spacing 


————— i ee er ww aww Swat eer -Y-¥- Wr -¥ 1 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Type OPB880 Series, OPB890 Series 





Typ 


NORMALIZED OUTPUT CURRENT - % 


RELATIVE OUTPUT CURRENT 


Reduction in Output Current Due to 


REOUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 
















ical Performance Curves 
Normalized Output Current 
vs Forward Current 
300 
200 diate - 
ormalized to —e, yp 
y 
AT .,! 
100}+-—1—_+-—_ + 3 —_ae ae 
80 oo Cas eae ee eee ee 
Ee es ee ee Pe 
‘6 ee a SEN AE 
= Se eae a a 
ey, pects athe ah 
I ae ee ae 


ee 


10 


5 16 20 25 30 35 40 
IF - FORWARD CURRENT - mA 






Relative Output Current 
vs Time 





1,000 
t- TIME - HOURS 


10 100 10,000 


LED Heating vs Forward Current 


~ 
o 
eo 


I 
80 Ic(ON) is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
1S (C(ON) is read again. This curve represents the per- 
cent reduction in IC(QN) between these two readings. 





5 10 15 20 25 30 35 40 
IF - FORWARD CURRENT - mA 


ICEQ - RELATIVE COLLECTOR DARK CURRENT 


NORMALIZED OUTPUT CURRENT - % 





NORMALIZED GUTPUT CURRENT - % 


Normalized Output Current 
vs Ambient Temperature 


200 


Normalized to 


10 
-40 -20 0 20 40 «€6©60~—s80 


TA - AMBIENT TEMPERATURE - °C 


Collector Dark Current 
vs Ambient Temperature 





tr, tf - RISE AND FALL TIME - psec 


Forward Current 
vs Forward Voltage Input Diode 


ee 








«<< 

a0 
Rees 
ee 25 

ra 

3 20 

<x 

= 15 

had 

a 10 0 =0.030 Volts between 





Ip =1 mA and 40 mA 





02 04 O86 O8 110 %12 #14 
VF - FORWARD VOLTAGE - VOLTS 


Rise and Fall Time 
vs Load Resistance 


IF = 20 mA (50% Duty Cycle) 
Vec=5 V 


Rise Time —_— 
Fall Time ~--~ 





Ri ~ LOAD RESISTANCE - ohms 


All Part Numbers Ending in “1” 


Normalized Output Current 
vs Input Current 


Vce= 10V 
Normalized to 


5 10 15 20 25 30 35 40 
IF - FORWARD CURRENT - mA 





Rise and Fall Time 
vs Load Resistance 


IF = 20 mA (50% Duty Cycle) 
Vec=5 V 


tr, tf - RISE AND FALL TIME — psec 


Rise Time ——— 
Fall Time ~--- 


100 | 1K 5K 10K 
RL - LOAD RESISTANCE - ohms 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Photologic’ Slotted Switches 


Types oPEo47, OPBIS6 





Features 

® Two output options 

® Low cost plastic housing 

® Direct TTL/LSTTL interface 
@ High noise immunity 

® Data rates to 250 Kbaud 


Description 

The OPB947 and OPB948 each contain an infrared 
emitting diode coupled to a monolithic integrated 
circuit, which incorporates a photodiode, a linear 
amplifier and a Schmitt trigger on a single silicon 
chip. The devices feature TTL/LSTTL compatible 
logic level output which can drive up to 8 TTL 
loads directly without additional circuitry. Also 
featured are medium speed data rates to 250 
Kbaud with typical output rise and fall times of 
25 nsec. A 0.025 inch (0.635 mm) aperture in 
front of the sensor and a 0.05 inch (1.27 mm) 
aperture in front of the LED allows high resolution 
motion sensing. The devices are encased in low 
cost plastic housings which reduce ambient light 
noise and ease direct soldering to PC boards. 


OPB947 and OPB948 each utilize an OP140 or 
OP240 LED. OPB947 uses an OPL550 type sensor 
and OPB948 uses an OPL550-0C type sensor. 


Optoelectronics Division, 





TRW Electronic Components Group, 1207 Tappan Circle, 


NOT RECOMMENDED 
FOR NEW DESIGN. 





SEE OPBS60 SERIES. 


0PB947 510 (12.95) 


260 (6.60) 
490 (12.45) 


240 (6.10) 
130 (3.30) 
120 (3.05) 


110 (2.79) 
090 (2.29) 


oe 48) - 
45 (6.22) 
* 425 (10.80) | 
MIN 


oth 310 (7.87) 
290 (7.37) 


| he 080 (2.03) 
—— OPTICAL ¢ 


430 (10.92) | 
420 (10.67) 





025 (0.64) 6 vom, ae 


(015 (0.38) 080203) 


<@— SEE NOTE ~~ 070 (1.78) SEE NOTE 


4102.79) DIMENSIONS ARE IN INCHES (MILLIMETERS). 
"090 (2.29) ck 
— Voc 
(5) 2 — OUTPUT 
3 — GROUND 
: 4 — ANODE 


5— CATHODE — ote: THIS DIMENSION IS CONTROLLED AT HOUSING SURFACES. 


t “CATHODE LEAD. OTHER LEADS ARE .06 (1.52) NOM. LONGER. 


Absolute Maximum Ratings (Tq = 25°C unless otherwise noted) 


Supply Voltage, Vcc (not to exceed 3 seconds) ..... 0.0... eect tte ete ees +10.0V 
Storage Temperature AaNGe.%.52cacias) x oa vid dacad sl arandmacedadaseusa weed. -40°C to +85°C 
Operating Temperature Range ........... 0... ccc ccc eee ce eter e een ens -40°C to + 70°C 
Lead Soldering Temperature Range (1/16 inch [1.6 mm] from Case for 

0 SOC: WITH -SOldSFIAG ION) vi:cinxaenceenst tabu Ne ee eweenetint end asGaketededs 240°C" 
Total: Power: DiSSiP@tiONs; :s'.:54-..5.2.cavaey.trato vam toad Bae hoschdeks hae ea aa hameaaewak’s 300 mW?! 
INDUL Diode: POWOr DISSIDSUONs }.c5 4 nitnateeat canter ea d-ebwedstnle sedy ae etn keeesaa ek Gs 100 mw?! 
Output Photologic Power Dissipation ..........0 00... cece cece cent ete ene 200 mW 
Duration of Qutput Short to Vcc or Ground (OQPB947) ... 0... eee 1.00 sec. 
Duration of Output Short to Vec (OPB948) «0... cee ees 1.00 sec. 
Valtageat OUtput Lead (QPBO48) 2 sedate uae eta oat etal e ang Series lend dy 35 V 
Input: DldderonwerG UG GUNEIT «56524 ciderenendesds toned eeere saree shel as Mien es 40 mA 
Input: Diode Reverse: DG Voltages.20: 3.5 fccnexenwenanate sudsorue lnc ed ean towbars ised 2.0V 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 
(2) Derate linearly 4.0 mW/°C above 25°C. 

(3) Derate linearly 1.33 mW/°C above 26°C. 

(4) Derate linearly 2.67 mW/°C above 26°C. 

(5) Normal application would be with light source blocked, simulated by Ir = 0. 

(6) Methanol and isopropanol alcohols are recommended as cleaning agents. 


Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Types OPB947, OPB948 





Electrical Characteristics (Ta = -40° to +70°C unless otherwise noted) 


[Symbol | ——SSSParameter == Min. Typ. [Max.[Units] —~—<‘Test Conditions == 
Diode Input 

[We [Forward VorageSSSC~wSC«dSCSC*dSO TV P= DO, T= OT 
a (cr eR PAE 
i+) | 10 Postive-Gong Testa’ ren ———SSSSSCS~sSCSC*‘dtCSC*C*idziC mA Weg = BV 
Tair [ates foto CCC OT 


Pot Output 
“¢_| Operating Supply Voltage = 
a a ae TC et ck Ce 
OPB947 (Buffer, Totem-Pole) 
T—Vo,__[ tow level Output Votage SSS Sd «dM Veg AT QD OO 
[Vow [Fah evel Out Votoge Si) | oc = 478, T= 000 A Ip = 15.0 
[Hos [Shor Grout Quip Curent i 80] TO ik | Ve = 5.28 Ve = TE mA, Out = ND 
OPB948 (Buffer, Open Collector) | 
et corse sceeenrae va ete ee er) 
a eT re ae ELEN ee ee Ae 
OPB947 (Buffer, Totem: Pole) | 

| | 70 | |_| Veg = 5.0 V, Ta = 28°C, Ip = 0 or 20 mA 


Output Rise Time, Output Fall Time 
f= 10.0 kHz, D.C. = 50%, Ay = 8 TTL Loads 


Propagation Delay, Low-High, High-Low 

OPB948 (Buffer, Open Collector) 
Ff 70} | ons | Veg = 5.0 V, Ta = 25°C, IF = 05) or 20 mA 
| | 5.0 | | ws | f= 10.0 kHz, D.C. = 50%, Ry = 8 TTL Loads 



















































































Quiput Rise Time, Output Fall Time 
tPLH, tPH| | Propagation Delay, Low-High, High-Low 








Schematics 

OPB947 (Totem-Pole Output) Buffer OPBS48 (Open Collector Output) Buffer 
A A 
K K 





(Ras nr rar a IEE GBS BE I I TE IS TEE IES EE TS cS I LET ST EE I PO I EE EE 
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Types OPB947, OPB948 | 





Typical Performance Curves 










Output Voltage vs. | Short Circuit Output Current vs. 
Ambient Temperature Ambient Temperature 
¢ Vec = 5.25 V 
' Output Voltage = 0 V 
~ Light Source: 2 mW/cm? GaAs (935 nm) 
i z via glass fiberoptic 
« 
w 3. « 7 Ae ae 
: Bo eee 
a - | 
- 2 
> o 
E* 
3 5 3 
y Output Current: Low, 12.8 mA; . FA 
> Light Source for Voy: 2 mW/em2 & 
3 ‘ GaAs (935 nm) via glass fiberoptic = 
? tT 
a” 
2 
0 20° 
-55 -35 -15 5 25 45 65 9&8& 105 125 -55 -35 ~-15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE — °C Ty — AMBIENT TEMPERATURE — °C 
Output Current (High) vs. | Rise Time and Fall Time vs. 
Ambient Temperature Ambient Temperature 
1.1 : 50 é 
aan ee Rees Voc «BV 
1.0 F- Output Load: 360 ohm pullup resistor 
Rake fl Light Source: 2 mW/cm2 GaAs (935 nm) 
0.9 via glass fiberoptic 
oe eae ee ee : 
; Z| 
J 08 ] 
w 
FA = 
i 
a 07 - 
3 e) 
3 2 
© 06 = 
5 5 
z 
= 0.5 = 
. i 
| 0.4 we 
3 = 
9 Vec = 4.75 V = 
0.3 F- voy =30V 
Output Unloaded = 
0.2 Light Source 2 mW/cem2 GaAs (935 nm) 
via glass fiberoptic 
0.1 0 
-~65 -36 -15 5 25 45 65 85 105 125 —-§5 -35 -15 5 25 45 65 985 105 125 
Ta- AMBIENT TEMPERATURE — °C Ty ~ AMBIENT TEMPERATURE ~ °C 
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Types OPB947, OPB948 





Typical Performance Curves 


Normalized Supply Current vs. Trigger Current vs. 
Ambient Temperature Ambient Temperature 


icc, lccH — NORMALIZED SUPPLY CURRENT 
So 
--) 
ITLH. ITHL — TRIGGER CURRENT — mA 





0.6 
Vcc = 5.25 V 
‘sa Output Unloaded 
5 Light : 2 
rope . iy alle ZmWvlem Output Signal: Low, 0.4 V max; 
vA High, 2.4 V min 
Normalized to Ta = 25°C ' 
pen sere toe Output Unloaded 
0 
-55 -35 -15 5 2 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C 
Propagation Time vs. Switching Test Curve for Buffers 
; Ambient Temperature INPUT 
Vec = 5 V TF (IN) 
Output Load: 8 TTL equivalent circuit 
Pulse Frequency: 10 kHz tPLH 
Pulse Amplitude: 20 mA 
3 } Duty Cycle: 50% OUTPUT 


Vo 





LED: f= 10 kHz, 0.C. = 50% 


tPLH. tPHL — PROPAGATION TIME — ys 
N 





-55 -35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE — °C 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Photologic™ Slotted Optical Switches 
Types OPB960 Series, OPB970 Series 


Recommended for New Design: The OPB960 series and OPB970 series are recommended new design replacements for the following devices: 
OPB913S10, OPB914S10, OPB915S10, OPB916S10, OPB947, OPBS48. 


Package N 





Features 

@ Choice of aperture 

@ Choice of mounting configuration 

@ Choice of output configuration 

© Choice of polysulfone or polycarbonate housing 
e Data rates to 250 K baud 


Description 

The all new OPB960/0PB970 series is intended to 
provide custom design capabilities in a standard 
series. Each device consists of an infrared emitting 
diode and a Photologic™ sensor {a monolithic 
integrated circuit which incorporates a linear 
amplifier, and a Schmitt trigger) mounted on 
opposite sides of a 0.125” (3.18 mm} wide slot. 
Options include Photologic™ sensor aperture 
widths of 0.050” (1.27 mm) or 0.010” 

(0.25 mm); and LED aperture widths of 0.050” 
(1.27 mm} or 0.020” (0.51 mm);* four different 
mounting configurations; buffer-totem pole, buffer- 
open collector, inverter-totem pole, or inverter- 
open collector output; and polysulfone (OPB960) 
housing for dirt and dust protection, or poly- 
carbonaie (OPB970) housing for complete opacity 
to ambient light. 


The OPB960/0PB970 series utilizes an OP140 or 
QP240 LED and Photologic™ plastic sensor. 


*LED aperture width of .020” (0.51 mm) is 


Package L 


Package T 


Package P — 


Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Supply Voltage, Vcc (not to exceed 3 seconds) ..... 2.0.0 +10.0V 
Storage Temperature Range........... 0... e eee eee ees -40°C to +85°C 
Operating Temperature Range ...... 2.0... e tence ~40°C to +70°C 
Lead Soldering Temperature (1/16 inch {1.6 mm] from case for 5 sec. with soldering iron)......... 240°C"! 
Input Diode Power Dissipation.........0...... 0 ccc cece ecceceeceeeeeeserteveeteeees 100 mw'2! 
Output Photologic Power Dissipation...........00... 00 cece cecccceeeccsecvcececeeceees 200 mw'4! 
Total Device Power Dissipation ........ 0000000... ccc ccc ee cece cceveeeevvvvveneeeeees 300 mw!) 
Voltage at Output Lead (Open Collector Qutput) .........0 0.0000 ee 35V 
Diode POrwart O26 CUPON hy i hire REL ot ches scram ceudied bray fae Sued een gatueneh eed 40 mA 

REVEISE BIL, VOGUE foi eas wk sctepetinne sin. geen efter) atddeder oa dieso eden erase ats 2.0 V 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Normal application would be with light source blocked, simulated by If =0. 

(4) Derate linearly 2.67 mW/°C above 25°C. 

(5) Derate linearly 4.0 mW/°C above 25°C. 


available only with a sensor aperture width of .010” (0.25 mm) in polycarbonate housing. 


TM Trademark TRW Inc. 
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Type OPB960 Series, OPB970 Series 


Package Configuration T 







Package Configuration N 


980(24.89) .130(3.30 
i '960124.38) .120(3.05) MOLD .130(3.30) 
Sain .755(19.18) DIA 2 PLCS a INDICATES 120(3.05) 
DOF INDICATES + '745(18.92) 
z: A, NOTE 4 .260(6.60) 
OPTICAL @ .240(6.10) 








.280(6.60) 

































































OPTICAL § 240(6.10) 
495(12.57) 
1303.30 bean —~'475(12.07) 110(2.79} NOM 
495(12.5 mene -130(3.30) te r. 
ke a 420(3.05) ‘a. aa 
“¥20(3-05) [. trea. ¢44—1 
355(9.01) e 
Pu 110(2.79) NOM 335(8.51) erent 
go f 435(1 1.05) | 
| 415(10.54} —!... 
a | 425(10.79) NOM | | Layers 
425(10.39) MIN f tL .s050.7 
.0.15(0.38) .095(2.41) .325(8.26) 
} 005(0.13) | 315(8.00) | 
325(8.26) 
_31516.00)_ aoe 
NOTED 
,080(2.03) 
.105{2.87) K Vee OUT .070(1.78) K Veco «OUT 
095(2.41) NOTE 1 155(3.94) 
NOTE 1 145(3.68) 
NOTE 1 
105(2.67 
155(3.94) ~105{2.67) 
095(2.41) 
.145(3.68) -080{2.03) 
A GND NOTE 1 NOTE 1 A GNO 070(1.78) 
NOTE 1 
Package Configuration L Package Configuration P 
MOLOED 737118.72 3718.72) .130(3.30) 
DOT INDICATES LEAT > ane 720(3.05) OF 
622(15.80 622(15.80) 130(3.30 
13013.30 eae aa SouineATee 612(15.54) "120(3.05) 
; , NOTE 4 NOTE 4 
i PIN 1 - ANODE 
OPTICAL -260(6.60) .260(6.60) 
g "240(6.10) OPTICAL f 2400.10 
130(3.30) 
1203.05) O'A fetes meee 
495(12.57) 95(1 
ae 475(12.07) se ea 
.190(2.79) NOM —| -13013.30) 130(3.30) 
} eas "12013.05) 120(3.05) aa i 
) NOM 
t OPTICAL §: Aicap _.110(2.79) t 
435(1 1.05) 355(9.01 355(9.01) et 
‘415(10.54) 335(8.51) 335(8.51) | .015(0.38) aiengan 
| “005(0.13) 
42511078) MIN Le lex: 1052.67 | oe | 
ee POS 41) 005(0.13) 425(10.79) MIN .105(2.67) 
.325(8.26) 4 NOTE 2 i .095(2.41) 
.315(8.00) + .325(8.26) 
ae | '315(8.00) | 
NOTE 1 
105(2.67 K Vee OUT 080(2.03 
-105(2.67) K V 070(1.78) 
co. Out NOTE 


095(2.41) 
NOTE 1 





.155(3.94) 
.145(3.68) 
NOTE 1 





; .105(2.67 
A GND .080(2.03) eee ; 
‘070(1.78) 095(2.41) .155(3.94) 
NOTE 1 NOTE 1 A GND .145(3.68) 
NOTE 1 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


NOTES: 


1. THIS DIMENSION IS CONTROLLED AT HOUSING SURFACE. 
2. CATHODE LEAD. ALL OTHER LEADS ARE .06 (1.52) NOM. 


LONGER 
3. MOLDED NUMBER TO IDENTIFY APERTURE SIZE. SEE PART HYDROCARBONS AND KETONES. METHANOL AND 
NUMBER GUIDE. ISOPROPANOL ARE RECOMMENDED AS CLEANING AGENTS 
FOR BOTH TYPES OF HOUSING MATERIAL. 
5. HOUSINGS SHOWN ARE POLYCARBONATE. 


4. DIMENSIONS OF APERTURE OPENING DEPENDENT ON 
HOUSING MATERIAL. SEE PART NUMBER GUIDE. 
HOUSINGS ARE SOLUBLE IN CHLORINATED 
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Types OPB960 Series, OPB970 Series 





Electrical Characteristics (- 40°C to +70°C unless otherwise noted) | 

) a Parameter |Min.|Typ.|Max.[Units| Test Conditions 
Input Diode 
[Ve [Forward Voltage Tt 20 mA TRB 
Ph [Roverse ren SSS C*d 0 WA [VR 


Output Photologic™ 


PN a dT 

























ICC Low Level Supply Current: 
Buffer with Totem-Pole Qutput 
Buffer with Open-Collector 
Inverter with Totem-Pole Output 
Inverter with Open-Collector 


Vet = 5.25 V, IF=0 mAls) 
VceC = 5.25 V, IF=0 mA!) 
VeC = 5.25 V, IF = 15.0 mA 
VeC = 5.25 V, IF=15.0 mA 


High Level Supply Current: 
Buffer with Totem-Pole 
Buffer with Open-Collector 
Inverter with Totem-Pole 
Inverter with Open-Collector 


ICCH 












Vcc = 5.25 V, IF=15.0 mA 
Vcc =5.25 V, IF = 15.0 mA 
Vcc = 5.25 V, IF=0 mAls) 

Vcc = 5.25 V, IF=0 mals) 





VOL Low Level Output Voltage: 
Buffer with Totem-Pole 
Buffer with Open-Collector 
Inverter with Totem-Pole 
Inverter with Open-Collector 


VCC = 4.75 V, IOL=12.8 mA, IF=0 mAla) 
VCC =4.75 V, loL=12.8 mA, IF=0 mA!s) 
Voc = 4.75 V, I0L=12.8 mA, IF= 15.0 mA 
Vcc = 4.75 V, IOL = 12.8 mA, IF=15.0 mA 















VOH High Level Output Voltage: 
Buffer with Totem-Pole 2.4 
Inverter with Totem-Pole 2.4 


Vec =4.75 V, IOH=800 pA, IF= 15.0 mA 
Vet = 4.75 V, 10H =800 uA, IF =0 mA‘3) 


IOH High Level Output Current: 
Buffer with Open-Collector 
Inverter with Open-Collector 


eee 
[IF(+W/iF(-) [Hysteresis Ratio =| 
| -30 | 
= 





Voc =4.75 V, VOH=30 V, IF=15.0 mA 
Vec =4.75 V, VOH=30 V, IF=0 mA, TA=25°C 





Vec=5.0 V, Ta= 25°C, IF=0 or 15.0 mA 
Ri =8 TTL Loads (Totem-Pole) 


= ANOS Short Circuit Output Current 
Output Rise Time, Output Fall Time 


tPLH.tPHL | Propagation Delay, Low-High & High-Low 





RL =360 2 (Open-Collector) 
Schematics 
OPB960/0PB970 OPB961/0PB971 OPB962/0PB972 


(Totem-Pole Output) (Open-Collector Output) (Totem-Pole Output) 
Buffer Inverter 





OPB963/0PB973 
(Open-Collector Output) 
Inverter 





aan eeeeelh-aln nr WW -y-ae- 
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Types OPB960 Series, OPB970 Series 





Part Numbering Guide 
OPB S9XX X XxX 


TRW Assembly Prefix Aperture width in front of sensor 


9 = 0.050” (1.27 mm) 1=0.010” (0.25 mm) 


9 = Photologic Output Family Aperture length is 0.060” (1.52 mm) 


Aperture width in front of LED 
§=0.050" (1.27 mm) = *2=0.020” (0.51 mm) 
Aperture length is 0.060” (1.52 mm) 
* Available only in a polycarbonate housing 
with a sensor aperture width of 0.010” (0.25 mm). 





Housing Material Designation 
§ = Polysulfone 7 = Polycarbonate 


Photologic Sensor Output Variations 


0 = Buffer with Totem Pole Output Mounting Configurations 

1 = Buffer with Open Collector Output T = Mounting tabs, both sides 

2 = Inverter with Totem Pole Output N =No mounting tabs 

3 = Inverter with Open Collector Output L =Single mounting tab, emitter side 


P = Single mounting tab, sensor side 


Example 
OPB 963 N 51 


TRW Assembly eee 0.010” (0.25 mm) aperture in front of sensor 
Photologic Output 0.050” (1.27 mm) aperture in front of LED 
Polysulfone Housing No mounting tabs 

Inverter, Open Collector 





Typical Performance Curves 
OPB960, OPB962, OPBS70, OPB972 


Output Voltage Short Circuit Output Current 
vs Ambient Temperature vs Ambient Temperature 


Voc = 5.25 V 
Output Voltage=0 V 
Light Source: 2 mWicm2 GaAs (935 nm) 


i oa 
PEELE 

oon See eeee ae 
Output Current: Low, 12.8 mA; 


High, -800 pA 
Light Source for Voy: 2 mWicm? 


Vou Von - OUTPUT VOLTAGE - V 
Ips - SHORT CIRCUIT OUTPUT CURRENT - mA 





0 
—~5§ -35 -15 § 25 45 65 8S 105 125 ~55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE - °C 
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OPB961, OPB963, OPB971, OPB973 


Output Current (High) 
vs Ambient Temperature 


Rise Time and Fall Time 
vs Ambient Temperature 


Voc=5 V 


Output Load: 360 chm pullup resistor 


Light Source: 2 mWicm? Gahs (935 nm) 











Ion - OUTPUT CURRENT - 2A 


Output Unloaded 
Light Source 2 mWicm2 GaAs (935 nm) 





1 
-§5 -35 -15 5 25 45 65 85 105 125 


0 
55 -35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE - °C 


Ty - AMBIENT TEMPERATURE - °C 


OPB962, OPB963, OPB972, OPB973 OPB960, OPB961, OPB970, OPB971 
Normalized Supply Current Normalized Supply Current 
vs Ambient Temperature vs Ambient Temperature 


Vec = 5.25 V 

Output Unloaded 
Light Source for Ipc: 2. mWicm? 
GaAs, \=935 nm 

Normalized to Ta = 25°C 


deo Unloaded 

Light Source for Ipcy: 2 mWicm2 
GaAs, \=935 nm 

Normalized to Ta = 25°C 


lect. lec - NORMALIZED SUPPLY CURRENT 





lect 'ccH - NORMALIZED SUPPLY CURRENT 





0 0 
-§5 -35 -15 5 25 45 65 8&5 105 125 -65 -35 -15 5 25 45 65 85 106 125 


Ta — AMBIENT TEMPERATURE - °C Ty ~ AMBIENT TEMPERATURE - °C 
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All Assemblies 




















Propagation Time Data Rate 
vs Ambient Temperature vs Ambient Temperature 
600 

Vec=5V 

Pulse Frequency: 10 kHz 

Pulse Amplitude: 20 mA 500 

Duty Cycle: 50% ~ 
x 
a 
400 
(—] 
= 
x4 
> 
F 300 : 
2 lp =20 mA, Voc =5 V 
2 Input Signal: 50% duty cycle 
500 | Output Signal: Low, 0.4 V max; 

High, 2.4 V min. 
Output Load: 12.8 mA Low; 
sae -800 »A High 
55 -35 -15 5 2 45 65 85 105 125 -§5 -35 -15 5 2 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C 


All Assemblies 


Trigger Current 
vs Ambient Temperature 

















<£ 
Ee 
| 
- 
z 
rea 
ce 
Fa] 
[- 4 
a 
2 
= 
i} 
= | 
= Output Signal: Low, 0.4 V max; 
al High, 2.4 V min. 
Output Unloaded 
0 
~§5 -35 -15 5 2 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C 
Switching Test Curve for Buffers Switching Test Curve for Inverters 


INPUT 
Ig(IN) 
tPLH 


OUTPUT 
Vo 





LED: f= 10 kHz, 0.C. = 50% LED: f= 10 kHz, D.C. = 50% 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5355 
January 1985 


#4 IXY 





Photologic™ Slotted Optical Switches 
Types OPB980 Series, OPB990 Series 


Recommended for New Design: The OPB980 series and OPB990 series are recommended new design replacements for the following devices: 
OPB913S10, OPB914S10, OPB915S10, OPB916S10, OPB947, OPB948. 


Package N 





Features 

e Choice of aperture 

© Choice of mounting configuration 

@ Choice of output configuration 

@ Choice of polysulfone or polycarbonate housing 
@ Data rates to 250 K baud 


Description 

The all new OPB980/O0PB990 series is intended to 
provide custom design capabilities in a standard 
series using 18” minimum length wire leads with 
PVC insulation. Each device consists of an infrared 
emitting diode and a Photologic™ sensor (a mono- 
lithic integrated circuit which incorporates a linear 
amplifier and a Schmitt trigger) mounted on 
opposite sides of a 0.125” (3.18 mm) wide slot. 
Options include Photologic™ sensor aperture 
widths and LED aperture widths, four different 
mounting configurations; buffer-totem pole, buffer- 
open collector, inverter-totem pole, or inverter- 
open collector output; and polysulfone (OPB980) 
housing for dirt and dust protection, or 
polycarbonate (OPB990) housing for complete 
opacity to ambient light. 


The OPB980/0PB990 series utilizes an OP140 or 


an OP240 LED and a Photologic™ plastic sensor. 


TM Trademark TRW Inc. 


Package T 


Absolute Maximum Ratings (a= 25°C unless otherwise noted) 


Supply Voltage, Vcc (not to exceed 3 seconds) ....... 6... cece cence ences +10.0V 
Storage: hemperature Range vaio cc said crc iier eng tuner oedinain nod sees -40°C to +86°C 
Operating Temperature Range ........... 20... ccc cece cece eee eee es -40°C to +70°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°¢C'1) 
Input Diode Power Dissipation............ 0000 cece ccceeecceeeeveceeeueeeeeeerereees 100 mwi2! 
Output Photologic Power Dissipation............. 000. c cece cece ccceveeveveveeenerenes 200 mw'4) 
Total Device Power Dissipation ...............00.ccecccevceeeeveveeeeeeeeeeeeeveees 300 mw'5! 
Voltage at Output Lead (Open Collector Output) ...........0.000.0 0 cece eee eee 35V 
Dida. prowald. 0.0. CUreIt scan catewrradngnmedecnsaiqns ries ymiewin Sener adhe: 40 mA 

ROVEISCLUG. VOGUE (44.220 icc cuca ran that nauiehus anes eee annd auras mates 2.0 V 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Normal application would be with light source blocked, simulated by IF =0. 

(4) Derate linearly 2.67 mW/°C above 25°C. 

(5) Derate linearly 4.0 mW/°C above 25°C. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5956 
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Package Configuration T 


MOLDED DOT INDICATES PIN 1 A NOTE 2 
7 


.260(6.60) 
.240(6.10) 


Package Configuration N 



















MOLDED 
DOT INDICATES 
PIN 1 





OPTICAL ¢ 






.260(6.80) 











1303.30) .130(3.30) -240(6.10) rene 
.120(3.05) .755(19.18) -120(3.05) 


DIA 2 PLCS .745(18.92) 





















980(24.89) .130(3.30) 
960(24.38) 120(3.05) 
495(12.57) A95(12.57) | 
4751207) ‘475(12.07) 7 
anos \-— .130{3.30 
120(3.05) 
35519.01 105(2.67 .355(9.01 t 
i ne ash mh 























.015(0.38) .210{5.33) .210(5.33) 

















085(2.16) 0050.13) 015(0.38, 19014, 
aah 1) 190(4.83) 005(0.13) Mais 
18” MIN 18° MIN 





26 AWG PVC 
.07(1.78) RAD NOM 








.07(1.78) RAD NOM 


Package Configuration L Package Configuration P 


MOLDED DOT INDICATES PIN 1 -130{3.30) 514 


MOLOED DOT INDICATES PIN 1 120(3. 05) & 


ade 2 } 















OPTICAL & (o> [e 740610 aa 
“24016.10) 

Na OPTICAL § HOE Ot 
“TORE AVES -130(3.30) 
hess 622(15.80) .130(3.30) NOTE 4 303.30 

612(15.54) 1203.05) 5221 580) eee, 1203.05) 

137{18.72) oe a 

a 49511257 ssaaen 
cad ca 130(3.30) .130(3.30) 
ool -120(3.05) 120(3.05) : 


“09512. 41) 435(11.05) 
















Ltn 33518.51) 
fou 41) ner 335(8.51) 7 41511054) 
Sf toy 13) 
2105.33) .015(0.38) 2105.33} 
aK 83) paste 8 .005(0.13) .190(4.83) 
ao 26 AWG PVC 18° MIN 26 AWG PYC 
p 0711.78) RAD NOM 0 07(1.78) RAD NOM 
450(1 1.43) 450(11.43) 
430(10.92) 430(10.92) 
K(2) 
aQ) 





NOTES 

1. HOUSINGS ARE SOLUBLE IN CHLORINATED HYDROCARBONS AND KETONES. 
METHANOL AND ISOPROPANOL ARE RECOMMENDED AS CLEANING AGENTS 
FOR BOTH TYPES OF HOUSING MATERIAL 

2. DIMENSIONS OF APERTURE ir DEPENDENT ON HOUSING MATERIAL. 
HOUSINGS SHOWN ARE POLYCARBONATE. 

3. MOLDED NUMBER 10 IDENTIEY APERTURE SIZE. SEE PART NUMBER GUIDE. 




























RR SEE BE ISHS TE TS STI ESB SO NE BE ICE AT IS FO I TIBET TE ISTO ED ISLE TE ETT AL A EE 
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Types OPB980 Series, OPB990 Series 





Electrical Characteristics {-40°C to +70°C unless otherwise noted) 












Parameter [Min.|Typ.[Max.[Units] Test Conditions 
Input Diode | 
| VF Forward Voltage = CTT TV 20 mA, Ty = 25°C 


Reverse Current 


oon 20 HE 25°C 
Output Photologic™ 
| Wee | Operating Supply Votage TPP 


Low Level Supply Current: 
Buffer with Totem-Pole Output 
Buffer with Open-Collector 
Inverter with Totem-Pole Output 
Inverter with Open-Collector 













= mAs) 
= mAls) 














High Level Supply Current: 
Buffer with Totem-Pole 
Buffer with Open-Collector 
Inverter with Totem-Pole 
Inverter with Open-Collector 













Vcc = 5.25 V, IF=15.0 mA 
Vet =5.25 V, lF=15.0 mA 
Vcc = 5.25 V, Ip =0 mls! 

Vcc = 5.25 V, IF=0 mAls) 











Low Level Output Voltage: 
Buffer with Totem-Pole 
Buffer with Open-Collector 
Inverter with Totem-Pole 
Inverter with Open-Collector 







Vec = 4.75 V, lok = 12.8 mA, IF =0 mA'3) 
Voc = 4.75 V, loL=12.8 mA, IF=0 mA‘! 
Vcc = 4.75 V, IO = 12.8 mA, \F= 15.0 mA 
Vee = 4.75 V, lol = 12.8 mA, lF= 15.0 mA 












High Level Qutput Voltage: 
Buffer with Totem-Pole 
Inverter with Totem-Pole 








Voc =4.75 V, OH = 800 wA, IF=15.0 mA 
CC = 4.75 V, IGH= 800 pA, IF=0 mAls) 















| High Level Qutput Current: 
Buffer with Open-Collector 
Inverter with Open-Collector 


FI +} LED Positive-Going Threshold Current 
lF(+)/IF(-) | Hysteresis Ratio . ol 






Voc = 4.75 V, VOH =30 V, IF = 15.0 mA‘) 
Veco =4.75 V, VoH=30 V, IF =0 mA, TA=25°C 








los Short Circuit Output Current -30 
ty, tf Qutput Rise Time, Output Fall Time 


tpiH.tpH_ | Propagation Delay, Low-High & High-Low fe a 






Vcc = 5.0 V, TA=25°C, IF=0 or 15.0 mA 
RL =8 TTL Loads (Totem-Pole) 
RL 360 Q (Open-Collector) 








Schematics 
OPB980/0PB990 OPBS81/0PB991 OPB982/0PB992 
(Totem-Pole Output) (Open-Collector Output) (Totem-Pole Output) 
Buffer : Buffer Inverter 
A A A 
ee ¥ Se + oy 
K K K 
OPB983/0PB993 
(Open-Collector Output) 
inverter 





eg ma Sm NSE PA ET PS ST STS TS OI a a NT a 
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Part Numbering Guide 
OPB 9XX X XX 


TRW Assembly Prefix Aperture width in front of sensor 


§ = 0.050” (1.27 mm) 1=0.010” (0.25 mm) 


J =Photologic Output Family Aperture length is 0.060” (1.52 mm) 


Aperture width in front of LED 
Housing Material Designation §=0.050" (1.27 mm) = *2=0.020" (0.51 mm) 
8 = Polysulfone 9 = Polycarbonate Aperture length is 0.060” (1.52 mm) 


* Available only in a polycarbonate housing 
| with a sensor aperture width of 0.010” (0.25 mm). 
0 = Buffer with Totem Pole Output Mounting Configurations 





Photologic Sensor Output Variations 


1 = Buffer with Open Collector Output T = Mounting tabs, both sides 
2 = Inverter with Totem Pole Output N =No mounting tabs 
3 = Inverter with Open Collector Output | = Single mounting tab, emitter side 


= Single mounting tab, sensor side 


Example 
OPB 983 N 51 


TRW Assembly ne ener (0.25 mm) aperture in front of sensor 
Photologic Output 0.050” (1.27 mm) aperture in front of LED 
Polysulfone Housing No mounting tabs 


Inverter, Open Collector 





Typical Performance Curves 
OPB980, OPB982, OPB990, OPB992 


Output Voltage Short Circuit Output Current 
vs Ambient Temperature vs Ambient Temperature 


Ver = 5.25 V 
Output Voltage =0 V 
Light Source: 2 mWicm2 GaAs (935 nm) 


eT 
ret 


Voc = 4.75 V 

Output Current: Low, 12.8 mA; 
High, -800 pA 

Light Source for Voy: 2 mWicm? 


VoL. Voy - OUTPUT VOLTAGE - V 
Ips - SHORT CIRCUIT OUTPUT CURRENT - mA 








0 
-~§5 ~—35 —15 5 25 45 65 85 105 125 ~55 -35 —15 5 25 45 65 8 105 125 
Ty - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE ~ °C 


(Nr PEE TT PTS I CaS SE TEESE EC EO TLE ES TET OE DEAE LOD LR ES TTL LE ITT ET ET 
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OPB981, OPB983, OPB991, OPB993 


Output Current (High) Rise Time and Fall Time 
vs Ambient Temperature 7 vs Ambient Temperature 






Vec=5V | 
Output Load: 360 ohm pultup resistor 
40 |- Light Source: 2 mWicm< GaAs (935 nm) 





lon - OUTPUT CURRENT - yA 


Veo = 4.75 V 

VoH = 30 V 

Output Unloaded 

Light Source 2 mW/cm2 GaAs (935 nm) 





.4 
-§55 -35 -1§ 5 25 45 65 85 106 125 


) 
-§5 -35 -15 5 2 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C Ty — AMBIENT TEMPERATURE - °C 


OPB980, OPB981, OPBS90, OPB991 OPB982, OPB983, OPB992, OPBS93 
Normalized Supply Current Normalized Supply Current 
vs Ambient Temperature vs Ambient Temperature 


4 Voce =5.25 V 
Output Unloaded 
Light Source for Iecy: 2 mWicm? 
GaAs, \=935 nm 


Output Unloaded 

Light Source for iccy: 2 mWicm? 
GaAs, \=935 nm 

Normalized to Ty = 25°C 


lect lecH - NORMALIZED SUPPLY CURRENT 
lect ‘ecu - NORMALIZED SUPPLY CURRENT 
° 
a 


Normalized to Ta = 25°C 





0 0 
-§5 -35 -15 5 25 45 65 85 105 125 -§5 -35 -15 5 2 45 65 85 105 126 


Ty — AMBIENT TEMPERATURE - °C Ta — AMBIENT TEMPERATURE ~ °C 


LE a ee SN I SST NY OEE LN Be EIT I ae RT I I A LI EI iT a TNE SE ER I ES IE SEE a a LE I ET LE I a EE EY SD 
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All Assemblies 











Propagation Time Data Rate 
vs Ambient Temperature vs Ambient Temperature 
600 
Vec = 5 V 
Pulse Frequency: 10 kHz 
Pulse Amplitude: 20 mA ene 
Duty Cycle: 50% ~ 
= 
' 
a “ 
= 
a 3 
> 
Caen Gx | 
Cer cP lesmees 
ee a4 Pg Input Signal: 50% duty cycle 
cca 509 | Output Signal: Low, 0.4 V max; 
High, 2.4 V min. 


Output Load: 12.8 mA Low; 

~800 nA High 

6 -% -15 5 BB 4 G& 8 105 125 -§5 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C Ty — AMBIENT TEMPERATURE - °C 





All Assemblies 


Trigger Current 
vs Ambient Temperature 





trun: Hut - TRIGGER CURRENT - mA 


Output Signal: Low, 0.4 V max; 
High, 2.4 V min. 
Output Unloaded 





-65 -35 -15 5 25 45 65 85 105 125 
Ty — AMBIENT TEMPERATURE - °C 


Switching Test Curve for Buffers Switching Test Curve for Inverters 





LED: f=10 kHz, D.C.= 50% a ca 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Slotted Optical Switches 


Type OPB10100 Series 


Features 

@ Choice of lead spacing or wires 

© Polysulfone housing 

© High resolution 

e Dual flange mounting configuration 


Description 

The all new OPB10100 series is intended to 
provide custom design capability in a standard 
series. Each device consists of an infrared emitting 
diode and an NPN silicon phototransistor mounted 
On opposite sides of an 0.125” (3.18 mm) wide 
slot. Sensor aperture width of 0.010” (0.25 mm); 
LED aperture width of 0.010” (0.25 mm); sensor- 
LED lead spacing of 0.320” (8.13 mm) or 0.220” 
(5.59 mm); or 26 ga., 18” min. wire leads, 
respectively; minimum Icjgn} of 100 A; and 
polysulfone housings for dust and dirt protection. 





OPB10110, OPB10120 


MOLDED DOT es ANOUE noes, 

1. DIMENSION CONTROLLED AT HOUSING SURFACE ONLY. 

. HOUSING IS SOLUBLE IN CHLORINATED HYDROCARBONS AND 
KETONES. METHANOL AND ISOPROPANOL ARE RECOMMENDED 
AS CLEANING AGENTS. 

eee oe 18) . MOLDED NUMBER IDENTIFIES THAT THE LED AND SENSOR 
BIA 2 PLCS “745(18.92) | APERTURE WIDTHS BOTH ARE 010” (0.25 mn. 
‘980124 89) . CATHODE LEAD. ALL OTHERS ARE .06” (1.52 mm) NOM. 


.960(24.38) 
.260(6.60) 
495(12.57) .240(6.10) 


130(3.30) -475(12.07) 


120(3.05) 
say era a aaa A in toes, ee. 
355(9.01) = 105(2.67)_ 435(11.05) 
335(8.51) 095(2.41) otis 
poe. Gene 
§ 
015(0.38) | 
NOTE 3 005(0.13) 
.225(5.72) pp .32518.26) eae 


215(5.46) O" .315(8. uo 
NOTE 1 NOTE .095(2.41) 


.130(3.30) 
oe 05) 


es 79) NGM 

























.26016.6 
aa ali — aa 
.130(3.30) 
— ee a OPTICAL ¢ 







ae. -e 
.335(8.5 1) 


~sosoan tf 105(2.67) 
a ae 11.05 
15(1 aiett0.54| 54) 
.210(5.33) 
.190(4.83) 


26 AWG PVC 
.07(1.78) RAD NOM 


.110(2.79) NOM 























j_ .080(2.03) 


.015(0.38 090(2.29) 


.005(0.13) 












NOTE 1 .210(5.33) 


.190(4.83) 






125 OIA NOTES: : 
C 2 PICS 1, WIRE LEADS ARE STRIPPED AND TINNED .125” (3.18 mm) MIN. 


K 
BROWN 2. HOUSING IS SOLUBLE IN CHLORINATED HYDROCARBONS AND 
of HSS 
A E 






ORANGE 










KETONES, METHANOL AND ISOPROPANOL ARE RECOMMENDED AS 
CLEANING AGENTS. 
3. MOLDED NUMBER IDENTIFIES THAT THE LED AND SENSOR 
APERTURE WIDTHS BOTH ARE .0107 (0.25 mm). (NGT SHOWN IN 
BLACK THESE VIEWS.) 





Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


Storage and Operating Temperature Range ...............0.. 0... c ccc eee ee eee -40°C to + 85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C! 
Input Diode 

FOVEISG VON AQG ol Shon Sy ara alates ase uetore: nds basa ales en boars Got mente auch Pd aa kyoied ovenea mia ceemamaiies 2.0V 
CONUMUOUS FORWAIG CUTGENE cc ih: asec, Aven ead ves wenloy ark oe we amma thee yea NES 50 mA 
Peak Forward Current (1 ws pulse width, 300 pps) ........00...00 0000s 3.0A 
POE DISSINUON 5 bu. sxnstses dececcrs co scsi sous ated cru ths Sr lone because ase siee then 100 mw! 
Output Phototransistor 

Collector-Emitter Voltage 2.00... ccc cece ence eee e ene beeen eeney 30 V 
Emitter-Collactor Vode ..)n< 0's ig eke ohav uk dean radian Sod da edbens Raewe He aha dae ee xian 5.0V 
Power Dissipation... 0.2.00. c ec cece eevee eee eeceeetvetereetertrrnreree, 100 mw/2! 
Notes: . 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 
(3) Junction temperature maintained at 25°C. 


SSNS A RS NE SME TGS GSE SS STE TE PIE BT CE EE I LE EEE EE TE LE ETT EIA II TET TE TT ET TEA 
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Electrical Characteristics (Ta = 25°C unless otherwise noted) 


[Symbol [ —=—=———sParameter =| “Min. | Max. [ Units | Test Conditions 


Input Diode 


Output Phototransistor 
VIBRICEO | Collector-Emitter Breakdown Voltage lc =1.00 mA 


ele. 
ViBRIECO | Emitter-Collector Breakdown Voltage | sof | le = 100 pA 
ICEO Collector-Emitter Dark Current p | 100 fav Vep= 10.0 V 


Coupled 


(3) | Collector-Emitter Saturation Voltage = = 
VCEISAT!""’ | gpg1g110. OPB10120, 0PB10130 _ Vi C= 60 wA, r= 20 mA 
On-State Collector Current 
Irony 2) a = 
CON” | 0pB10110, OPB10120, 0PB10130 pw fp | ie Ue 


Part Numbering Guide 




























OPB 101 X0 


TRW Assembly re —10 - .320” (8.13 mm) lead spacing 


20 - .220” (5.59 mm) lead spacing 


Polysulfone housing with transistor 30 - 26 ga. PVC, 18” min. wire leads 
output, and .010” (0.25 mm) apertures Anode — Red 
over both LED and sensor Cathode — Orange 


Collector — Brown 
Emitter — Black 


Example 
OPB 101 £20 


TRW Assembly eso — lead spacing 
@ Polysulfone housing 


© Transistor output 
e 010” apertures over LED and sensor. 


EEO ery 9-0-9 wera a er a art 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
297 





Type OPB10100 Series 





Typical Performance Curves 


Normalized Output Current Normalized Output Current 
vs Forward Current vs Ambient Temperature 







> Ee 
=u 








200] 





Sg 
Pee LTT TLL 


10 15 20 25 30 35 40 a oo 
IF - FORWARD CURRENT - mA 


VcE=10 V 
IF=20 mA 
Normalized to 
Ta = 25°C 


20 20 


NORMALIZED OUTPUT CURRENT ~ % 
a 

NORMALIZED OUTPUT CURRENT - % 
> 
oS 


20 40 60 80 
TA - AMBIENT TEMPERATURE - °C 


Forward Current | Relative Output Current 
vs Forward Voltage Input Diode vs Time 









IF - FORWARD CURRENT - mA 
N 
So 


2 Rie 
RELATIVE OUTPUT CURRENT 


o =0.030 volts between |_| 
\F=1 mA and 50 mA He 


0.2 0.4 1.2 1.4 
VF - -uiiand ait - Wits t- TIME - HOURS 





(Ra NPA RL ERE PIT TIP SE oN PS SE I SG IE OTE TE NT TEE SE LT aE ENT OSL ES ECL LL ETT OT ECL TT OEE TE SE NED 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
298 


Type OPB10100 Series 





Collector Dark Current Reduction in Output Current Due to 
vs Ambient Temperature LED Heading vs Forward Current 


| 
IC(ON} is read the instant LED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque object is removed and 
IC(QN) is read again. This curve represents the per- 
cent reduction in IC(ON) between these two readings. 


RELATIVE 
COLLECTOR DARK CURRENT 
REDUCTION IN OUTPUT CURRENT 
DUE TO LED HEATING - % 





-§0 -25 0 25 50 75 100 5 10 15 20 25 30 35 40 
TA - AMBIENT TEMPERATURE - °C IF - FORWARD CURRENT - mA 


Rise and Fall Time 
vs Load Resistance 





tr, tf - RISE AND FALL TIME - psec 


IF=20 mA (50% Duty Cycle) 
Vcc=5 V 

Rise Time —_— 

Fall Time ---- 





100 1K 5K 10K 
RL - LOAD RESISTANCE - ohms 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Photologic™ Slotted Optical Switches 


Type OPB10500 Series 


Features 

e Choice of output configuration 
e Polysulfone housing 

© Data rates to 250K baud 





OPB1051X Type 


MOLDED DOT INDICATES ICATES ANODE NOTES 


.130(3.30) 
.120(3.05) 
DIA 2 PLCS 


: <a 
.745(18.92) 


1. THIS DIMENSION IS CONTROLLED AT HOUSING SURFACE ONLY. 

2. HOUSING IS SOLUBLE IN CHLORINATED HYDROCARBONS AND 
KETONES. METHANOL AND ISOPROPANOL ARE RECOMMENDED AS 
CLEANING AGENTS. 

.3. MOLDED NUMBER IDENTIFIES Lads THE LED AND SENSOR APERTURE 
WIDTHS BOTH ARE .0107 (0.25 mm). 

4. CATHODE LEAD. ALL OTHERS ARE 06” (1.52) NOMINAL LONGER. 


.980(24.89) 
.960(24.38) 


| roan 
.475(12.07) 
.130(3.30) 


120(3.05) 


.355{9.01) 
.335(8.5 1) 


4 
425(10.79) NOM 
NOTE 2 


| OPB1053X Type 


495(12.57 
475(12 b— 


.130(3.30} 
—_ ae = 


35519. aa. 1) 
.335(8.5 1) 


450(1 1.43) 
.430(10.92) 


GREEN 
ORANGE QUTPUT 


-120(3.05) 


105(2.67 


.110(2.79) NOM 
4 435(11.05 
415(10.54) 


015(0.38) 
005(0.13) 


.325(8.26) 
.315(8.00) 
NOTE 1 


.105(2.67) 
.095(2.41) 


.155(3.94) 
.145(3.68) 
NOTE 1 


.260(6.60 1 130(3.30) 
.240(6.10) .120(3.05) 


.110(2.78) NOM 


tes Fae 2.67 
0981241) a ie 1 7 


.210(5.33) 


.080(2. 
.190(4.83) VERE 


—— 
.015(0.38 .090(2.29) 


.005(0.13) 
.07(1.78) RAD NOM 


.210(5.33) 
.190(4.83) 


NOTE 1 


NOTES: 

1. WIRE LEADS ARE STRIPPED AND TINNED .125° (3.18 mm) MIN. 

2. HOUSING IS SOLUBLE IN CHLORINATED HYDROCARBONS AND 
KETONES. METHANOL AND ISOPROPANOL ARE RECOMMENDED AS 
CLEANING AGENTS. 

3. MOLDED NUMBER IDENTIFIES THAT THE LED AND SENSOR APERTURE 
WIDTHS BOTH ARE .0107” (0.25 mm). (NOT SHOWN IN THESE VIEWS.) 


BROWN 125 DIA 
9 PLCS 





Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


Supply Voltage, VCC (not to ex 
Storage Temperature Range. . 
Operating Temperature Range 


Ceed 3 SOCONDS) ....cc i osaca vce nS daca edadev diweeassvasaene +10V 


e High resolution Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)......... 240°C!1) 
Description Input Diode: Power DisSipaliOn.. 22.04 sucatsnoe esmanad Meco tanned Med pees al 100 mwi2! 
The all new OPB10500 series is intended to Qutpirt Photologe Power UissipauOh co vests! ene eiunste tater esuGwein ne amameees 200 mW (4! 
provide custom design capabilities in a standard Total Device Power Dissipation ..... 2.00.00. 000 ec eee eee cece e ee ene eenneees 300 mwa! 
series. Each device consists of an infrared emitting | Voltage at Output Lead (Open-Collector Output) .......0 00. 35 V 
diode and a Photologic™ integrated circuit Diode eo DG EUG Maas arg wha ane car otsiee Rare telat pe hd a Mote alee a) sod meahtha la tecencurses 40 mA 
mounted on opposite sides of a 0.125” (3.18 ROVEISGS GC, VOB Y now, sits S Se ueaitn da, Jct ttel Ja Mare ivy aac ehuhuatty ined eats 2.0 V 


mm) wide slot. Photologic™ sensor/LED aperture 
width of 0.010” (0.25 mm); dual flange mounting 
configuration; buffer totem-pole, buffer open- 
collector, inverter totem-pole or inverter open- 
collector output; and polysulfone housing for dirt 
and dust protection. Available with either discrete 
leads or wire leads (26 ga., 18” in length). 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


Notes: 

(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 

(3) Normal application would be with light source blocked, simulated by Ip=0. 

(4) Derate linearly 2.67 mW/°C above 25°C. 

(5) Derate linearly 4.0 mW/°C above 25°C. 


300 
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Electrical Characteristics (-40°C to +70°C unless otherwise noted) 


[| Symbol | Parameter | Min. | Typ. |Max.[Units| Test Conditions 


Input Diode 


Led Forward Voltage RS IF=20 mA, TA= 25°C 


Output Photologic™ 


ICCL 


























Low Level Supply Current: 
Buffer with Totem-Pole Output 
Buffer with Open-Collector 
Inverter with Totem-Pole Output 
Inverter with Open-Collector 





Vec = 5.25 V, IF=0 mAls) 
Vec = 5.25 V, IF=0 mA’) 
VeC =5.25 V, IF = 25 mA 
Vcc =5.25 V, IF= 25 mA 

















High Level Supply Current: 
Buffer with Totem-Pole 
Buffer with Open-Collector 
Inverter with Totem-Pole 
Inverter with Open-Collector 





Vec=5.25 V, IF = 25 mA 
VCC =5.25 V, IF= 25 mA 
Vec = 5.25 V, IF =0 mAl) 
Vec = 5.25 V, IF=0 mAls) 








































VOL Low Level Output Voltage: 
Buffer with Totem-Pole Voc = 4.75 V, loL =12.8 mA, IF=0 mA’3! 
Buffer with Open-Collector Vcc = 4.75 V, IOL = 12.8 mA, IF=0 mAls! 
Inverter with Totem-Pole 0. Voc =4.76 V, IOL=12.8 mA, IF = 25 mA 
Inverter with Open-Collector VCC = 4.75 V, lOL=12.8 mA, IF= 25 mA 
VOH High Level Output Voltage: 
Buffer with Totem-Pole 2.4 V | VCC=4.75 V, IOH=800 pA, IF= 25 mA 
Inverter with Totem-Pole 2.4 V | Vec=4.75 V, IH =800 pA, IF=0 mAls) 
IOH High Level Output Current: 





Vec =4.75 V, VOH=30 V, IF= 25 mA 
Vec = 4.75 V, VOH=30 V, IF=0 mA'3), Ta = 25°C 


Vcc =5.0 V 


= GND 


Buffer with Open-Collector 
Inverter with Open-Collector 












LED Positive-Going Threshold Current 









Vcc =5.0 V, TA= 25°C, IF=0 or 25 mA 
RL=8 TTL Loads (Totem-Pole} 
RL = 360 Q (Open-Collector) 











Propagation Delay, Low-High & High-Low 






'PLH PHL 
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Schematics | é 
OPB10510/0PB10530 0PB10511/0PB10531 
(Totem-Pole Output) . (Open-Collector Output) 
Buffer | Buffer 
| > Ver 
of ; 
r 7 a> s> t) A OUT 
| Se Ss 
OPB10512/0PB10532 OPB10513/0PB10533 
(Totem-Pole Output) (Open-Collector Output) 


inverter inverter 





Part Numbering Guide 


OPB 


105 xX xX 
TRW Assembly ae i = 


Polysulfone housing with Photologic™ 
output, and .010” (0.25 mm) apertures 2 — Inverter with totem-pole output 
over both LED and sensor | 3 - Inverter with open-collector output 


Photologic™ Sensor Output Variations 
0 - Buffer with totem-pole output 
1 - Buffer with open-collector output 


1 - Discrete leads with .320” (8.13 mm) spacing 
3 - Wire, 26 ga. PVC, 18” min. 


Anode — Red 
Cathode — Orange 
VCC — Brown 


Output — Green 
Emitter — Black 


Example 
OPB 105 


32 
TRW Assembly seistscucdl = with totem pole output 
26 Ga. PVC wire, 18” min. length 
@ Polysulfone housing : ; 


® Photologic™ output 
e 010” aperture over LED and sensor. 
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Typical Performance Curves 


OPB10511/0PB10513/0PB10531 /O0PB10533 0PB10510/0PB10511/0PB10530/ 
OPB10531 
Output Current (High) Rise Time and Fall Time Normalized Supply Current 
vs Ambient Temperature vs Ambient Temperature vs Ambient Temperature 


11 50 



















1.0 =5V 





Vcc 

































e 
Output Load: 360 ohm pullup resistor 2 
« (09 40 F Light Source: 2 mWicm¢ GaAs (935 nm) | = 
oP aes Zane . : : 
od { 
peor. i 
[4 
Jee aeaae . ft g 
m0 
pe) pee 
[ ea & a a = 
‘ay | z 0. Veco = 5.25 V 
: sot TPer] | meee 
= 03 + Vec=4.75 V ; S Light Source for Icy: 2 mWicm? 
or 10 a*) G CCH 
20) aa Pee ey BL ata 
0.2 F- Light Source 2 mWicm* GaAs (935 nm) a ee ee 3 Normalized to Ta = 25°C 
0.1 0 0 
-55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 
Ty - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C Ta — AMBIENT TEMPERATURE - °C 
OPB10512/0PB10513/0PB10532/0PB10533 All Assemblies 
Normalized Supply Current Propagation Time Data Rate 
vs Ambient Temperature vs Ambient Temperature vs Ambient Temperature 
800 
Vec=5 V 
= my Pulse Frequency: 10 kHz 
c Pulse Amplitude: 20 mA 500 
= ¥ Duty Cycie: 50% 2 
& - rn 
2B S i 400 
No. < 
2 & > 
: e B 20 
= \ — lg =20 mA, Voc =5 V 
Zo _ F Voc 
; Voc = 5.25 V = = Input Signal: 50% duty cycle 
FA Output Unloaded Y a oo9 | Output Signal: Low, 0.4 V max; 
© ,2 | Light Source for iggy: 2 mWicm* | x High, 2.4 V min. 
a GaAs, \=935 nm bas Output Load: 12.8 mA Low; 
= Normalized to Ta = 25°C -800 pA High 
100 . 
ues -35 -15 5 2 45 65 85 105 125 85 -35 -15 5 2 45 65 85 105 125 -§5 -35 -15 5 25 45 65 85 105 125 


T - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C Ty ~ AMBIENT TEMPERATURE - °C 


‘All Assemblies | 
Trigger Current 















vs Ambient Temperature Switching Test Curve for Buffers Switching Test Curve for Inverters 
INPUT eine 

= ig(tN) ip=0 
| - tPLH — ‘re 

oe OUTPUT Epes VD i Z 

Fa NO ne Wi Pie eee - 

§ OH 

3 ty he 

= LEO: f= 10 kHz, D.C. = 50% LED: f= 10 kHz, D.C. = 50% 

z 

- 

= Output Signal: Low, 0.4 V max; 


High, 2.4 V min. 
Output Unloaded 





0 
-55 -35 -16§ 5 25 45 65 85 105 125 
Ta - AMBIENT TEMPERATURE - °C 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 {214) 323-2200, TWX-910-860-5958 
© TRW Inc. 1985. TRW is the name and mark of TRW Inc. Printed in U.S.A. 


303 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
304 





CE 


Emitter and 
Photosensor 
Matched Pairs 
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Matched LED and Photosensor Pair 
Types OPS660, OPs661, OPS662 





Features | 

© Mini-axial end-looking plastic packages 
© High current transfer ratio 

© Low cost plastic package 

© Three current range selections 


Description 

The OPS660 series consists of a gallium arsenide 
infrared emitting diode (OP160) and an NPN 

- Silicon phototransistor (OP500) mounted in 
matched mini-axial end-looking clear plastic T-1 
packages. Matched pairs are desirable where the 
application is unique and the quantity required 
does not justify assembly tooling costs. The units 
are offered in three different sensitivity ranges to 
give the designer more flexibility. If separation 
between the LED and sensor is greater than two 
times the specified Ic(Qn) distance, proper 
alignment becomes critical. Also, it should be 
remembered that the sensor is sensitive to 
ambient light. Although sold as pairs, emitters 
may be packaged separately from sensors for 
customer ease of handling. 





Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, 


.165 (4.19) 
.145 (3.68) 


OP160 200 18.08) ec (0.76) 
180 (4. | ole 
ae 


125 (3.18) .050 or 27) 
115 ‘a 92) NOM 


eATN OnE 
* 


500 (12.70) 
MIN 


025 (0.64) 
" 015.(0.38) 





sa. NOM 


NOTE: DIMENSIONS NOT SHOWN ON OP500 
ARE COMMON WITH OP160 


* FOR IDENTIFICATION PURPOSES, 
_ ANODE LEAD IS .06(1.52)NOM. 
LONGER THAN CATHODE LEAD 


EMITTER 


COLLECTOR DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Storage and Operating Temperature Range ....... aera tlenipetir stein Rests ae eats ~40°C to + 100°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron)” ......... 240°C 
input Diode | : | 
Continuous Forward Current .........00 0... e cece cece eee reer Suntec: 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps) ..... LIS Oe clreade hia ten! tng et sein sted 3.0A 
PBVGISE VOMAUG 2 atec niga cian. cunindrtcm and scar tard unr panned 3 diego wnanstertsttas aapmanacenie ease eee 2.0V 
POWSF DISSIDGON 25.2 par itn den sed uosaaicenthuateaG autem aterWabdia siete 16.8 100 mW?! 
Output Photosensor 

Collector-Emitter Voltage 2.0.0... ec cece e tener een ene e een eneen ney 30 V 
EMitter-CONBCLOE VOltBDOsin.25.)4 6.8 iat on At india cele as Oued aun he bert ena Waker omens 5.0 V 
Power Dissipation .... 2.0. ccc nee c een ene tere e ne nenees 100 mw?! 


Notes: (1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. (2) Derate linearly 
1.33 mW/°C above 25°C. 


Typical Performance Curves 


Percent Changes in Power 
Output vs. Time (OP 160) 


Test Conditions: 
. Ta =25°C 


Photosensor Spectral Response 
vs. GaAIAS AND GaAs 


100 






40 






PERCENT CHANGES IN Py — % 


AM ms I 
ae 
L LAAN 


RELATIVE RESPONSE OR EMISSION — % 





100 1K 10 K 100 K 600 700 800 900 1000 1100 
t — TIME — Hours A— WAVELENGTH — Nanometers 
Test Conditions (LED): 


Ta = Ty = 25°C; ig = 100 mA, DC = 0.1%, PW = 108 us 
Peak Wavelength -Ap: (A) XSTR — 850 + 30 nm 
(B) LED GaAlAs — 875+ 20 nm 
(C) LED GaAs — 930+ 15 nm 
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Types OPS660, OPS661, OPS662 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


[Symbol [Parameter [Win [Typ-[Max.[ Units [Test Conditions 
input Diode 
SEN 
2S EE kn sz CRA 
Output Photosensor 
[ Vipniceo | ColectrEniter Breakdown Votape ———SSSSCSC~dr «OT | «| Vie twASCS~S 
Ein | eis ea Galion Wag) ei 
icEo aa Dark Current | | 100 | mA | Vee ~ 15.0 V, Ey = 0 


ICON} On-State Collector Current OPS660 | 0.50 Vce = 5.0 V, Ip = 20 mA 
OPS661 | 1.00 
OPS662 | 5.0 


d = .250” lens tip to lens tip. 
Typical Performance Curves 









































Coupling Characteristics Rise and Fall Time Collector Dark Current 
of OP160 and OP500 vs. Load Resistance ; vs. Ambient Temperature 
0K == 
Test Conditions: 
a 1K Vce = 15 V 
5 i ' 
a = ~~ 100 
5 z 5 
5 rd = 10 
= : = 
& ‘ 2 01 
3 = Ss 
= 0.01 
sei 
DISTANCE BETWEEN LENS TIPS — Inches Ry ~— LOAD RESISTANCE — Fs | Ta — AMBIENT TEMPERATURE — °C 
Emission (LED) and Response (Sensor) 
Coupled-Relative Output Collector Current Normalized Radiant Intensity Relative Power Output 
vs. Ambient Temperature vs. Angular Displacement ao vs. Forward Current (LED) 
> 
- 5 eS 
rf ai us 
z é 
o be > 
3 : : 
< z F 
z f F 
2 
40° 20° 0° 20° 40° 





Ta — AMBIENT TEMPERATURE — °C @ ~ ANGULAR DISPLACEMENT — Degrees ip — FORWARD CURRENT — mA 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5415 
September 1984 








Matched LED and Photosensor Pair 
Types OPS690, OPS691, OPS692, OPS693 





Features 
e Lateral side looking clear plastic package 
e High current transfer ratio 


Description 

The OPS690 through OPS693 each consist of a 
gallium arsenide infrared emitting diode (OP140) 
and an NPN silicon phototransistor (OP550) 
mounted in matched lateral side looking clear 
plastic packages. Matched pairs are desirable 
where the application is unique and the quantity 
required does not justify assembly tooling costs. If 
separation between the LED and sensor is greater 
than two times the specified ICION) distance, 
proper alignment becomes critical. Also, it should 
be remembered that the sensor is sensitivie to 
ambient light. On-state collector current ranges are 
guaranteed to a 2.9% AQL. Although sold as 
pairs, emitters may be packaged separately from 
sensors for customer ease of handling. 


.100 (2.54) .230 (5.84) 


OP140 
080 (2.03) 500 — 220 (6.59) “| 


CATHODE 
.092 (2.34) 
.082 (2.08) 


-180 (4.57) 
-170 (4,32) 


067 (1.70) 
057 (1.45) 


.031 (0.79) 


RADIUS es 055 (1.40) 


025 ((0.64) 045 (1.14) 


.015 (0.38) is 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
EMITTER 


OP550 
NOTE: DIMENSIONS NOT SHOWN ON OP550 
ARE COMMON WITH OP140 


* FOR IDENTIFICATION PURPOSES, 
ANODE LEAD IS .06 (1.52) NOM. 
LONGER THAN CATHODE LEAD 


LL 500 (12.70) 
MIN 


Absolute Maximum Ratings (14 = 25°C unless otherwise noted) 


Storage and Operating Temperature Range................0.... 00. c cece eee eee -40°C to +100°C 
Lead Soldering Temperature (1/16 inch {1.6 mm] from case for 5 sec. with soldering iron}! 240°C 
Input Diode 

MBVERSE VONAUG asec carey ota hc ted pkaed oe aha aun calde at abun h a inaltaraeaie sede eee was 20V 
Continuous Forward Current ...... 000.0... ccc cece cence tebe etebeeenenes 50 mA 
Peak Forward Current (1 ys pulse width, 300 pps)........000000 0000 eee ee 3.0 A 
POWORUISSIDATON  fuccid, 2% wide nse wenden tanhye econiel venue dh ast cutadae tonicanim duet eos hak 100 mw'2) 
Output Phototransistor 

Colector-Emitter VOta0C ssc s naan deeds a sud ese pind dtenagedeadaliaalootataeauediads 30 V 
EMIEter CONBCIOR-VONANG tute ages Gturd tag Sars octal ou tans ata anos neat ONS ant iain wi fob 5.0 V 
Power Dissipation ..... 0.000... 0c. cece cece cece ecteueeteeeueteeeteneteneees 100 mwi2! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 1.33 mW/°C above 25°C. 
(3) Distance from lens tip to lens tip is 0.125 inches (3.18mm). 


etn ne ne Ss SSS 
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Types OPS690, OPS691, OPS692, OPS693 





Electrical Characteristics (T,=25°C unless otherwise noted) 
[Symbol [| =—=—s—si Parameter =—Ss————Ssd Min. | Typ.|Max.| Unit] ss Test Conditions = =—Ss ss 


input Diode 


Pvp [Forward Volage———SSCSCS~SSSCdSCSd VD 
[ta [Reverse Curent SSSSCSCS~STSSCC*d; «0 | pk [Vm 2.0 


Output Phototransistor 


ViBRICEO _ | Collector-Emitter Breakdown Voltage | 30} || Vf Ip = 100 pA, Ee=0 
ViBRIECO | Emitter-Collector Breakdown Voltage | | Vd p= 100 pA, Ee=0 
| teeo | Dark Curent 0 100 || ce = 10.0, Ee = 0 


VCEISAT) _| Saturation Voltage 

ICtON)'3) | On-State Collector Current OPS690 
OPS691 
OPS692 
OPS693 















Typical Performance Curves 


Coupling Characteristics Forward Current vs Dark Current vs 
of OP 140 and OP550 Forward Voltage Free Air Temperature 








< < 
oad E = 
ire t t 
ce si te 
p~] uJ a 
x] = ce 
= 
= 3 Fa 
5 = = 
° < < 
uw = P=} 
E : 3 
< ra o 
3 2 
4 A 
0.001 
0 02 04 O86 08 1.0 0 0.8 1000 120 
DISTANCE BETWEEN LENS TIPS — inches Ve — FORWARD VOLTAGE — V Ta — AMBIENT TEMPERATURE — °C 
Relative Output Current vs Normalized Collector Current vs Relative Power Output vs 
Free Air Temperature Angular Displacement Forward Current (LED) 
250 
— 
= 
Fs x 
5 « ' 200 
4 o 5 
5 . E 
2 Lard = 150 
fed 
PJ owt [- = 
S = i 
> ft = 
© = 
uw ey Test Conditions: uw 100 
= > A= 875 nm z 
< < ig = 100 mA < 
te: = wl 
: Test Conditions: 4 Vce=5V G50 
Vce =5V 2 Lens to Lens Distance 
ig = 10 mA 2 is 6 inches (152.4 mm) 
0 ; 0 
~45 -25 5 05 25 45 0 10 20 30 40 50 
Ta — AMBIENT TEMPERATURE ~ °C 6 — ANGULAR DISPLACEMENT — Degrees ig —- FORWARD CURRENT — mA 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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High-Reliability and Military Optoelectronic Devices 





Capabilities 


Certifications 


High-Reliability Couplers 


High-Reliability 
Sensors and Emitters 


High-Reliability Assemblies 


High-reliability requirements demand that-products be able to function under abnormally severe 
levels of mechanical, environmental, and electrical stress. This challenge has been met by TRW 
with product designs and process control techniques that ensure high reliability and, thus, long life. 


TRW Optoelectronics maintains a well equipped high-reliability lab for conducting electrical, 
mechanical, and environmental tests. All testing is performed in-house, with engineering, 
manufacturing, and quality control facilities located within the continental United States. 


TRW’s calibration system complies with the requirements of MIL-S-45662, which incorporates both 
MIL-Q-9858 and MIL-I-45208. 


High reliability optoelectronic devices from TRW are currently in use in a wide variety of space and 
defense programs. 


TRW Optoelectronics Division is a QPL supplier, approved by D.E.S.C. to provide products in accor- 
dance with Military Specification MIL-S-19500. Electrical, environmental, and mechanical testing is 
done by experienced TRW employees based on MIL-STD-750 and MIL-STD-883 test methods and 
procedures. Military screening to as high as JANTXV is performed. 


TRW has certified technicians in many areas such as x-ray and soldering. Any internal soldering, if 
required, is done in compliance with MIL-S-45743/WS6536. 


TRW’s offering of high-reliability, optically coupled: isolators consist of D.E.S.C. qualified devices to 
MIL-S-19500/486 and components processed to TRW’s own military screening program. The 4N22A 
through 4N24A series of D.E.S.C. qualified couplers are processed to JAN, JANTX, and JANTXV 
reliability levels per MIL-S-19500/486. (See Figure 1 for details.) | 


Although the 3N243R through 3N245R series of optically coupled isolators are not military 
qualified, they are processed to TRW’s own military screening program. Each device in the series 
receives process conditioning which includes a 168-hour power burn-in. 


A large selection of discrete emitters and sensors are offered that are processed to TRW’s own 
military screening program patterned after MIL-S-19500. These devices are identified by “TX” and 
“TXV" suffixes. Although not military qualified devices, they receive 100% screening that parallels 
JANTX and JANTXV reliability requirements. (See Figure 2.) 


For discrete sensors, the 100% screening includes both a 48-hour, high temperature reverse bias at 
Ta = 125°C and a 168-hour power burn-in at ambient temperature (Ta = 25°C). For emitters, the 
100% screening includes a burn-in in the forward direction for 96 or 168 hours, depending on the 
series. 


One of the key advantages of purchasing part types to an in-house hi-rel screening program is that 
Group B and C lot charges may be avoided, since the manufacturer frequently spreads these costs 
over large groups of orders. For high-reliability emitters and sensors with “TX” and “TXV" suffixes, 
generic Group B and C data can be supplied with each order. Customers requiring Group B and C 
testing on their individual orders can also be accommodated, but these orders have to be run under 
special part numbers for control purposes. 


In addition to the standard discrete optoelectronic components, TRW manufactures a wide variety 
of standard (off-the-shelf) and custom (built-to-print) assemblies. Most assemblies can be classified 
into one of two groups: slotted optical switches or reflective assemblies. Slotted optical switches are 
designed to provide non-contact sensing of linear or rotary motion. Reflective assemblies, in turn, 
are designed to provide non-contact sensing of reflective surfaces, or a change in surface reflectivity 
of an object. Both slotted optical switches and reflective assemblies can be purchased to high- 
reliability requirements. 


High reliability assemblies are generally made with plastic housings and hermetically sealed discrete 
sensors and emitters. Before being placed in the housing, the discrete components are subjected to 
high-reliability processing. Frequently, this processing on the discrete devices is similar to what Is 
specified on the individual high-reliability sensor and emitter data sheets. 


SRE TRE EE SE SI PS BST PN I STEN SESE TS A ST I a ENO PST ITE ONE EEA kT LENE LAEL ELE TET TE SEE LORE EEE EET TTT SEE NE RED 
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TAA | 





Custom Prints Figure 1. Simplified JAN Product Flow 
Sometimes, it is necessary to have special electrical selections, screening requirements, or package 
configurations that are different from the standard offerings shown in the data sheets. TRW’s custom : 

capability is enormous. Assembly and test areas were designed with a great deal of flexibility, which 
allows the product to be built and tested on an order-to-order basis. The Quality Control Department's nerCHl 


environmental testing areas are set up similarly, allowing many orders to be handled, each requiring Proguct 
different tests, screens, and conditions. 


Group A, B, C 


Definitions of Common Reliability Terms ae 
Group A: Consists of electrical tests and external visual inspection done on a sample basis by Q.C. it 
At TRW, prior to submittal to 0.0. for Group A inspection, all devices in the lot are 100% | Ship 
electrically tested in manufacturing. 

Group B: Consists of tests conducted on a sample basis to verify production lot conformance to 
package integrity, environmental extremes, and long-term reliability. The Group B samples are 
normally selected from lots that are manufactured within a six week time period, based on the date 
of final package sealing. 

Group C: |s further environmental testing—similar to Group B, but sample testing is performed on 
a periodic basis (typically at six month intervals). 


High-Rel Processing, 100% Processing, TX Processing: Same as Processing Conditioning. 


High Temperature Reverse Bias (HTRB): Devices are reverse biased in a non-conduction mode 
at a high temperature for a period of time in this test. This test is used primarily to screen out 
those devices with inferior semiconductor die characteristics, such as poor voltage breakdown or 





JANTX 


100% Processing Plus Sample 
Environmental and Life Testing 


Commercial 
ig 


100% 
Processing 
L 


Group A, B, C 












leakage current. Ambient temperature Is usually specified somewhere between +100°C to +175°C. “ae 
JAN: A prefix assigned to standard JEDEC device types (1N, 2N, 4N, etc.) to denote that they l 
have successfully passed specific military testing requirements (Groups A, B, and C). (See Figure 1.) Ship 






JANTX: Next higher product assurance level after JAN. All JANTX units receive process 
conditioning prior to quality conformance inspection. (See Figure 1.) 

JANTXV: Same as JANTX, plus 100% internal visual inspection. (See Figure 1.) 

JANS: An ultra-high-reliability version of JAN devices with very strict quality assurance and 
manufacturing controls imposed. JANS was designed with space applications in mind, and is the 
highest product assurance reliability level. 


MIL-S-19500: Military document that establishes the general requirements for semiconductor 






JANTXV 


Same as JANTX Plus 100% 
Internal Visual Inspection 
100% 
Pre-Cap 


Visual 
100% 









devices for JAN, JANTX, JANTXV, and JANS reliability levels. Specific part type requirements and ELOCESSIG 
characteristics are specified in detail specifications for a particular series (e.g., 4N22A military series Group A, B, C 
is spelled out in MIL-S-19500/486). mae 
MIL-STD-750: Military specification that depicts electrical, mechanical, and environmental test a 

ip 





procedures and methods for discrete semiconductors. 


Operating Life: Also known as burn-in, life testing, and power age. Operating the device in a con- 
duction mode (turned on) to simulate what the part will encounter in actual service. As a very Figure 2. 100% Processing (Typical) 
common test in process conditioning, operating life is used to screen out those parts with potential 
short service life. 


Process Conditioning: Tests (sometimes referred to as screens) that are performed on 100% of 
the devices in the lot to assure long-term reliability characteristics. (See Figure 2.) High Temperature Storage 
Qualification (Qual.): All testing performed to qualify a new part, traditionally consisting of Groups 
A, B, and C. Individual tests or requirements are sometimes added or deleted for qualification. 


Qualified Products List (QPL): Semiconductor device types that are qualified under military Constant Acceleration 
specification MIL-S-19500 for JAN, JANTX, JANTXV, and JANS procurements. 


Pre-Cap Visual 


Temperature Cycle 


: . ; : ; Hermetic Seal ae ; 
Quality Conformance Inspection: Those tests performed to verify a given lot's conformance to Gross: 
a military document or a customer's specification. Quality conformance inspection consists of Group High Temperature Reverse Bias 
A, but may include Group B or C, depending on the requirements for the formulation of these 





groups of tests. Power Burn-in 
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High Reliability GaAlAs Infrared Emitting Diodes. 
Types OP223TX, OP223TXV, OP224TX, OP224TXV 





Features 

@ High reliability processed to TRW’s Military 
screening program patterned after MIL-S-19500 

© Miniature hermetically sealed “pill” package 

© Twice the power output of GaAs at the same 
drive current 

@ Mechanically and spectrally matched to the 
OP600 phototransistor and the OP300 
photodarlington 


Description 

The OP223TX, TXV and OP224TX, TXV are high 
reliability gallium aluminum arsenide infrared 
emitting diodes mounted in miniature “pill” type 
hermetically sealed packages. This package style is 
intended for direct mounting into PC boards. 


After electrical testing of manufacturing, all 
devices are processed to TRW’s 100 percent 
screening program patterned after MIL-S-19500. 
After completion, Group A sample tests are 
performed and generic data is supplied for Group 
B & C inspections. 


Gallium aluminum arsenide features twice the 
radiated output of gallium arsenide at the same 
forward current. Also, with a wavelength centered 
at 875 nanometers, it more closely matches the 
spectral response of silicon phototransistors. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


045 (1.14) 
APERTURE 
035 (0.89) 
.024 (0.61) 
r 016 (0.41) 


.092 (2.34) 
.084 (2.13) 


.136 (3.45) 
117 (2.97) 


- 


.089 (1.75) 
.062 (1.57) 


— 


.062 (1.57) 
.059 (1.50) 


.010 (0.25) 
.005 (0.13) 


CATHODE 
.089 (2.26) 
080 (2.03) 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


FBVOISE.V ONAUG acca: nak cia suis uh take. t ue tah von B aoe abun abd hwo Sak aha dunt eulOaraes declare 2.0 V 
Continuous-FOrward. CUMERT 2 05s oe ie Rete Rte Maa Pint ela de ess Raee eee te, 100 mA 
Storage Temperature Range... 0.2.0... e eect e ence ee nes -66°C to +150°C 
Operating Temperature Range... 0.2.06... cece ete ee teen nen e es ~§5° to + 125°C 
Soldering Temperature (for 5 sec. with soldering iron)........... 0.0... c cece eee e ence renee 240°C" 
Power Dissipation: «<x ¥scviesstiecs eomeue Sra se aveaue Rahwlees Pee Serre Rr amr 125 mW?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 
(2) Derate linearly 1.00 mW/°C above 25°C. 


Typical Performance Curves 


Percent Changes in Radiant Intensity 
vs. Time 


Coupling Characteristics 
of OP223TX, TXV 











0 = 

¥ ! 

t er = 
z ec 
vw —20 = 
z 5 
= E 
eo -30 > 
— i=) 
= 40 e 
wi in 






E CEERASEEE 
z 
LTH TE Ev POTTER REE 


100 1K 10K 100K 0.8 1.0 
t - TIME — Hours wieranee ietwel ics TIPS ~ Inches 
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Types OP223TX, OP223TXV, OP224TX, OP224TXV 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


[Symbol | ____—-Parameter_———=—=S~—~—=( Min. Typ.[Max Units | Test Conditions ——*i 
Radiant Power Output OP223TX, TXV | 1.00 mW | Ip = 50 mA 
wenensim| tad] | | ah [gem 
Fowerd Votoge——SSSSCSCS~—S~S~s «|e SSCSCSCS~S 
= 


(TL eee Se Ks Al Be 
Spec! Bandwidth Bstwesn Wal Power Ponts || © | | om [h-mASSSC~S 
[ANaIAT —[Specol Shit wih Terportre—————~dY—*d 8 |_| = Cont 

[yp [Enisin Angle Hof Power Ponts ——SCS~dCSCS*iC SY «dC = 8 

Te fut Rise Tne *d* | os|Tr = 50, PO Ts, OT 
FOupcFalTine ————SSSSSSS—~ —« hr 








100% Processing 


MIL-STD-750 aus OP223TX 









Pretap Visual — P= | TA Opto recap val a 
High Temperature Storage 1032 Ta = 150°C, t = 24 hrs. min. 100% 100% 
Temperature Cycle 1051, Condition F | 20 cycles, -65°C to +150°C, 10 min. each extreme 100% 100% 





2006 20000 G, Y} only 100% 100% 


Fine: Condition G or H, 5 x 10-7 atm ce/sec 






H i) 0, 
Hermetic Seal 1071 Grose: Condition C, Step 2 100% 100% 


1038, Condition B. | Ip = 50 mA, Ta = 25°C, t= 168 hrs. min. 100% 


“100% electrically tested to the limits in subgroup 2 of the group A table before and after burn-in. APg = + 15%; AVe = +10%; PDA = 10%. 


Typical Performance Curves 


Forward Voltage vs. Forward Voltage and Radiant Incidence Forward Voltage vs. 
Forward Current vs. Forward Current Ambient Temperature 
OP223TX, TXV 














1.6 
ne 5 2.5 
Test Conditions e" Test Conditions: 
1.4 ' Pulse Width= 100 ys 
¥ 5 Duty Cycle =0.1% 
> ao 4 2.0 a > 
112 = a 
w eee: ' S ' 
= TTL UE E 2 = 
ar 1.0 cae = 3 1.5 pe =] air 
a 3 a = 
« fon | = fava 
=" = = = 
ir oO oO ives 
' 0.6 " 3 t 
png If = Pulsed (PW = 25 ys; Ee ee 
= SG 100 ms between pulses). Jos | 
0.4 Ee and VF sampled at 2 
end of pulse. > 
Ta= 25°C 3, 
0.2 0 0 
0.1 1.0 10 100 0 0.2 0.4 0.6 0.8 1.0 
lp - FORWARD CURRENT - mA Ip - FORWARD CURRENT - Amps Ta - AMBIENT TEMPERATURE - °C 
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Types OP223TX, OP223TXV, OP224TX, OP224TXV 





Group A inspection—Electrical Tests (performed on each inspection lot after all devices have been subject to the 100% processing requirements) 


— rl oe 

sail or Test _ Min. Tax, 

SuigoupT [CC ee 

[| visual and Mechanical Eeminaton | 2071 ee 
OP223TX, TXV 


Radiant Power Output 
lp = 50 mAdc 0 mW 
OP224TX, TXV le = 50 mAdc mW 


ip Forward Vokage |p Bade SSSCSCSC~sSCSCS~S~S 
P| Reverse Curent ————SSSSC~dtC Tg SSC~dSSCSCSCS~S~SSSCS On 
OE 
SS Oc 
TL Reverse Curent ———SS*dSC OT Vg 2.0 Ve Tu TOO SCSSSC*dSSCid Om 





















= 
fou) 
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Group B Inspection (performed on each inspection lot) 
























Examination | — MIL-STD-750 
or Test Conditions 
Subgroup 1 | fe ece Stcea kl 
Serb LT a aa OE NETS 
Thermal Shock (Temperature Cycling! 






i 

ae 

Hermetic Seal 

Fine Leak Condition G or H, 5 x 10-7 atm cc/sec | 
Gross Leak Condition A, C, E or F 

Pind Poms: —CsdC CC Group A, Subgroup 2 

Subgroup 3 SSSCSCSCSSCSCSC‘SSOCSOCSC‘“CSSCOCOCOCOCSCSCSCSCSCSCSCSCSC‘“SNSNSNCN§SNN SB 

[ Steady State Operating Life |S 1027 | I= 50 mAdc, t= 340 hours, Ta=25T = | Cd 

[End Points: i Group A Subgroup 2 

Pee eeseneaztal ie seere 















io 
Bond Srengh—SSCSCSC—~—C—s~‘“—*~‘idS SE COCSCSCSSSCSSCSCSCSCSCiSCC = 
High Temperature Ufe NorOperingh —=~SC~dtC~<iaCd Tg To —COC~“‘“CSCS*~*~*~*~‘“‘dCSC‘CS’SCW 
end Pi Ee 


10 


Typical Performance Curves 


Rise Time and Fall Time vs. Normalized Power Output vs. Relative Radiant Intensity vs. 
Forward Current Ambient Temperature Angular Displacement 


Test Conditions: 2.0 
Pulse Width = 10 ys 
Duty Cycle = 10% 


eee eRe 
| TT 


50 mA Pulse 
Pulse Width = 100 us 
Duty Cycle=0.1% 













15 e Normalized at Ta = 25°C r= 1.0 
ib 2 
Pa ww 
= = 
= = 0.8 
fom) = 
Ni 1.0 5 
= = 06 
Z oe oat ho Ree eee 
= aa San Sear ee el ee 
: ha ae fe 
0 ; — | ~~ 
0 100 200 300 -50 -25 0 25 50 75 100 125 90° 60° 30° 0° 30° 60° ° 
Ig - FORWARD CURRENT - mA Ty - AMBIENT TEMPERATURE - °C 6 - ANGULAR DISPLACEMENT - Degrees 


ee ee! 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 


316 


Types OP223TX, OP223TXV, OP224TX, OP224TXV 





Group C Inspection 


Examination _ MIL-STD-750 a 
or Tast 
eas ee 
oe me aye 


Subgroup Pee en ee es 
0 
















| Physical Dimensions |e 
Subgroup 2 pe ee 
| Thermal Shock (Glass strain) 1056 Test Condition B 


Hermetic Seal 1071 
| Condition G or H, max. leak rate = 5 x 10-7 atm cc/sec 
Condition A, C, E or F 


Fine Leak 
Gross Leak 
Bernal Visual ee 
{<< ) SaaS MSSROESE Tk ReaD 
PSubgoup3 SOS SCSC—CSSSCOCSCSTT.C.C.CCCTCCSCSCSCSCCC*dCC 


Shock 2016 Nonoperating; 1500 G’s, 0.5 ms, 5 blows in each orientation; 
X1, Yq, and 24 

Constant Acceleration 2006 One minute min., in each orientation X1, Y1, and 24 
at 20,000 G's min. 










Pend ons SSSCSSS~*Y Cr, Satgroup SSS 
a 
Salt masher ee ae 
1 <<] SDT SS eS I 
FSteadyStat Oporatonal fe ——SSSCS~S~STSC—*dC TOmd = 1.00O ws TQ = CCSCSC*~“‘*‘~* 
ed Pits [YT oreap A Subgroup? 








TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5358 
© TRW Inc. 1985. TRW is the name and mark of TRW Inc. Printed in U.S.A. 


317 


Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5062 
January 1985 | 





arte 





High Reliability GaAlAs Infrared Emitting Diodes 
Types OP231TX, OP231TXV, OP232TX, OP2Z32TXV 





Features 

@ High reliability processed to TRW’s military 
screening program patterned after MIL-S-19500 

e 1.7 the power output of GaAs at the same 
drive current 

e 70-46 hermetically sealed package 

@ Mechanically and spectrally matched to OP800, 
OP593 and OP598 phototransistors 

@ Specified to apertured power and ranges 
designed to satisfy most applications 


Description 

The OP231TX, TXV and OP232TX, TXV are high 
reliability gallium aluminum arsenide infrared 
emitting diodes mounted in hermetic T0-46 
housings. 


After electrical testing by manufacturing, all 
devices are processed to TRW’s 100 percent 
screening program patterned after MIL-S-19500. 
After completion, Group A sample tests are 
performed and generic data is supplied for Group 
B & C inspections. 


The OP231TX, TXV and OP232TX, TXV have 
lensed cans providing a narrow beam angle (18° 
between half power points). The narrow beam 
angle and the specified radiant intensity allow 
ease of design in beam interrupt applications in 
conjunction with the OP800 or OP598 series. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, 





.210 (5.33) 


.190 (4.83) 


030 (0.76) 
MAX ~| 


ANODE 
(CASE) 
019 (0.48) 


016 (0.41) oe 


.100 (2.54) DIA* 


LJ 
f—- 


.500 (12.7) | 
caaceacaeaaer MIN >» 


CATHODE 


048 (1.22) 


a 028 (0.71) 


186 (4.72) 
-180 (4.57) 


.230 (5.84) 
.209 op see, oe 31) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 
“THIS DIMENSION CONTROLLED AT HOUSING SURFACE. 


ae (1.17) 
.026 (0.66) 


45° 


Absolute Maximum Ratings (Ta = 25°C unless otherwise noted) 


BVEISEVONGUG cs otic anne neta tagale CeruteteG Cathe soe aide dpe 55 ase ees 2.0V 
Continuous Forward Current .....0. 0.00. c ccc cece cece teen e es oe eee 100 mA 
Peak Forward Current (Pulse Width = 1 wsec., 0.1% Duty Cycle) ................ 0.0 eee eee 10.0A 
Storage and Operating Temperature Range ............. 0.0. cece cece eee ences ~ 65°C to + 150°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering iron!” ......... 240°C 
PHWEC DISSIDOTION <5 sais 2or-acoc nett arc ated ad etetnae aiidclna ined Ae kee tocaeuhesed 200 mW! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 

(2) Derate linearly 1.60 mW/°C above 25°C. 

(3) Ip is a measurement of the average radiant intensity within the cone formed by the measurement surface, a radius of 1.429” 
(36.30 mm) measured from the lens side of the tab to the sensing surface of 0.250” (6.35 mm) in diameter forming a 10° 
cone. (See Dimensional Drawing.) 

(4) Measurement made with 100 ys pulse measured at the trailing edge of the pulse with a duty cycle of 0.1% and an 
le = 100 mA. 


Typical Performance Curves 


Photosensor Spectral Response 
vs. GaAlAs and GaAs 


TTA 
CTE 
Rat 


i 
SR 
| LAANA 


600 700 800 900 1000 =. 1100 0 0.4 0.8 1.2 1.6 2.0 


\ — WAVELENGTH — Nanometers DISTANCE BETWEEN LENS TIPS — inches 
Test Conditions (LED): Ta = Ty = 25°C, ig = 100 mA, 
OC = 0.1%, PW = 100 us 
Peak Wavelength ~ Ap: (A) XSTR — 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LEO GaAs — 930 + 15 nm 


Coupling Characteristics of 


OP231TX, OP231TXV and OP800 
100 










if = 100 mA (Pulsed) 

Vee =5.0 V 

I¢ Normalized to 1.2” 
(1.429” from Flange) 


80 


60 





40 


“ 






RELATIVE CURRENT OUTPUT 


20 


RELATIVE RESPONSE OR EMISSION ~ % 
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Types OP231TX, OP231TXV, OP232TX, OP232TXV 





Electrical Characteristics (Tq = 25°C unless otherwise noted) 


[Symbol | _——~=Ss~SsS~SéParamoter === «Min. Typ. [Max] Units] Test Conditions _—_—+ 
Radiant Power Output OP231TX, TXV | 8.0 mW | Ip = 100 mA’) 
PFawardvotoge SS SSSCSC~«~dCO «| 0A SC~*Y 
Reverse Current | | 10.0] pA | Va =2.0V 


aa a 
8 | Spesral Bandwidth Betwaen Hal Power Ports ——=«d~C*d(C 
a 






Emission Angle at Half Power Points | | 
Output Rise Time | 
Output Fall Time me 


100% Processing 


MIL-STD-750 | 4 OP231TX OP231TXV 
eT cane ana GA 
Tas 150°, t= 24 he 08% 
Temperate Gye | 105, Conon F [20 cycles, -O5°0 to +160°C, 10min. cock owreme | 10h | ‘100% 
10% 


ak = 9 
Saree ass 1071 Fine: Condition G or H, 5 x 10-7 atm ce/sec 100% 100% 
Gross: Condition C, Step 2 
| Power Bur-in* =f 1088, Condition B | ip = 100 mA, Ta = 25°C, t= 96 hrs. min. 100% 100% 


“100% electrically tested to the limits in subgroup 2 of the group A table before and after burn-in. APg = +20%; AVe = +100 mV. 















Typical Performance Curves 


Forward Voltage vs. Forward Voltage and Radiant Incidence Forward Voltage vs. 
Forward Current vs. Forward Current Ambient Temperature 



















1.6 g 5.0 20 2.0 
If = D.C B Ip = 100 mA to 1.00 A (Pulsed) Pulse Width = 100 Ls : 

es Ta = 25°C yal Pulse Width = 100 ps - . Duty Cycle = 0.1% 
s 1.4 7 2 40 Duty Cycle = 0.1% 16 7 2 48 

> } | Le > Ve, Pa Sampled at End of Pulse x > 

: fa | S 

M49 ot as = ry 

a a 2 S “ 

= es < 3.0 12 = = 1.6 
3 all : > 8 
a 3 2 
« x = fa 

n 
: HEHE a ° 3 s ‘4 
ie = ' 2 
{ f | 1.0 4 z 1.2 
“ LTT ETHEL ET - " - 
0.4 0 0 0 
0.1 1.0 10 100 0 0.2 0.4 0.6 0.8 1.0 —50 0 50 100 
Ip — FORWARD CURRENT — mA Ip ~ FORWARD CURRENT — Amps Ta — AMBIENT TEMPERATURE — °C 


‘SS RR SESE RSTO FE TD I ET TI STE ST SN EE ETE EE TLE LI TST BET EET TS ELLE T NE SE LI DTT I SEE MO BE ETE EE OEE TE ER EO 
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Types OP231TX, OP231TXV, OP232TX, OPZ32TXV 








~~ Subgroup 











Examination 
or Test 







End Point Measurements 







VE Forward Voltage 
IR Reverse Current 
Po Radiant Flux 


Typical Performance Curves 


Rise Time and Fall Time vs. 
Forward Current 
Duty Cycle = 10% 


aa: 
Oi 1M 
| | | 

= pe CT 
ea it 
0 100 200 300 
Ip ~ FORWARD CURRENT — mA 


0.8 
Pulse Width = 10 Us | 











0.4 


t— TIME — ps 


0.2 


| , Examination | 


nese! 
SibgoupZ? [CS 


Radiant Power Output 
OP231TX, TXV 
| —_ OP232TX, TXV 


[Reverse Current pov 0 


Group B Inspection (performed on each inspection lot) 


Method 
ena 
eae 


Subgroup? | SSCS 
| Sederabty 
Subgroup? | SCSC~S 


Subgroup 3 ii ae Ele — 
et cates end Steady State Operational Life 


OP231TX, TXV 
OP232TX, TXV 





E, ~ PERCENT CHANGE IN RADIANT 





ces 


4011 
) 4016 


Saigo 8 
Re tut High Temp. Life (Nonoperating) 
| = End Point Measurements |__| Same as in Group B, Subgroup 3 


rome ar 


INCIDENCE ~ mW/em2 





MIL-STD-750 


MIL-STD-750 
Conditions 


—- ‘Thermal Shock (Temperature Cycle) 1051 | Condition F, 25 cycles, -65°C to +150°C, 
Hermetic Seal 1071 
Fine Leak 
Gross Leak 
eat ted aed End Point Measurements 









lp = 100 mA 
Vp =2.0V 
lp = 100 mA 
lp = 100 mA 


1032 | Ta = 180°C, t = 340 hours 


Percent Change in Power 
Output vs. Ambient Temperature 


190 mA Pulse 

Pulse Width = 100 js 
Duty Cycle = 0.1% 
Ta = 25°C 


~50 0 50 100 150 
Ta — AMBIENT TEMPERATURE — °C 





Method 
Aree Rion “eee ete teens eK 
Visual and Mechanical ES ae ee Re | eee 


Ir = 100 mA 
IF = 100 mA 
Ip = 100 mA 




















RELATIVE RADIANT INTENSITY 


Group A Inspection—Electrical Tests (performed on each inspection lot after all devices have been subject to the 100% processing requirements) 


: —Timit 
[we [ree 
ae ee 





a ae ae 
eee Sa ee ee 
8.0 
10.0 

ee 


co |i] ute 
Win, [ Max. 

ee 
eo 


} 


Relative Radiant Intensity vs. 
Angular Displacement 


P2648 
0° 40° 20° 0 20° 40° —s «6 


6 — ANGULAR DISPLACEMENT — Degrees 


Pe ae Per A aE ne a ee Ee a sot a ee eT NT EE TENT 
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Types OP231TX, OP231TXV, OP232TX, OP232TXV 





Group C Inspection 


Symbol Examination MIL-STD-750 iTpp | |_Limit__] 

or Test |Min.|Max.| | 
[ SubgoupT [ C™C™~—“CSY.SC“‘;SSSYSOOOCCCCCCOC™CTT...CCPC(‘'ST TU UTCTCCSd 
P| Physical Dimensions —SSSC=iS=Ci‘iOHSSSSCCCSC*~“‘SNC!OOOOOUUCOC*;~COC~C“‘SSCLWCCSC@SUCSC(CiC‘(C 


Te a 
















P| Trermel Shook (Gas Swain) | __1088__| Condon 8 Eee ee 
| Terminal Strength 2036 Condition E eee a ae 
| Hermetic Seal 1071 
Fine Leak Condition G or H, 5 x iU~/ atm cc/sec 
Gross Leak Condition A, C, E or F 
pF Witre Resistance | 1021 | Omit nial condoning ———~dY|~SSCSCSC~dSC‘iYSC‘iSC*d 
Peterman CY TC~C“‘~sSsSC—s—‘“—SSSsSSSC“‘(‘CSNSCLOCOUOC 
|__| End Point Measurements || Group A, Subgroup 2 
[Subgroups | CSC~sSC“*‘“S*dSCSCsC‘“CSSC(NNNNNNNNYW’C’-s@sCdP) (CYC 
Shock 2016 Nonoperating, 1500 G's, 0.5 ms, 
a a Te  ccicadh ach sched 
____iiation Vat Remueney | ssSCGSC“‘;SSUOUOC~“C*‘“—S*~sSSC“‘(CS(;SCYL.CLCiLCOC~é#d 
x V4, 21 
| | End Point Measurements || Group A, Subgroup 2 
Subgroups [C~sSC“C*“S*SsC‘“C“CSCSCsi‘“CCNNNCONCNCNNNCOCOSCW «Cs 
i Sah atmosphere SSCSC~SCi| CCCCCCOCOC™~—CSCSCSCSCTSC“<~;*é*dSC‘(L:*i|— 
F Subgroups [| TCSC~dSSC~CSSSSCSCSCSCSCT.. SCS St Cd 
[—_| Steady Sate Operational fe | 1028 | F-100mA Ta-2601-100hos 7 ~~ -+| | +i 
te End Point Measurements ae Same as in Group B, Subgroup 3 ae Be ae ees 








TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
© TRW Inc. 1985. TRW is the name and mark of TRW Inc. Printed in U.S.A. 


321 


Optoelectronics Division 
TRW Electronic Components Group 


Product Bulletin 5132 
January 1985 








High Reliability NPN Silicon Phototransistors | 
Types OPGOZTXIV,  PEOITXN, OPGO4TXIV 





Features 

© High reliability processed to TRW’'s military 
screening program patterned after MIL-S-19500 

@ Miniature hermetically sealed package 

@ Wide range of collector currents 

@ Ideal for direct mounting in PC boards 


Description 

Each device in the OP602TX, TXV series consists 
of a high reliability NPN silicon phototransistor 
mounted in a miniature glass lensed, hermetically 
sealed, “Pill” package. 


After electrical testing by manufacturing, all 
devices are processed to TRW’s 100 percent 
screening program patterned after MIL-S-19500. 
After completion, Group A sample tests are 
performed and generic data is supplied for Group 
B & C inspections. 


The OP602TX, TXV series have lenses that allow 
an acceptance half angle of 18° measured from 
the optical axis to the half power point. The 
series is also mechanically and spectrally matched 
to the OP123 and OP233 series of infrared 
emitting diodes. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


035 (0.89) ppeptypE 
025 (0.64) 


024 (0.61) 
: | r 016 (0.41) 


.092 (2.34) 
084 (2.13) 


115 (2.92) 
102 (2.59) 


.069 (1.75) 
062 (1.57) 


— 


-062 (1.57) 
.059 (1.50) 


.010 (0.25) 


COLLECTOR 010 (0.25) 
005 (0.13) 


CONTACT 
EMITTER 
CONTACT 


.089 (2.26) 
.080 (2.03) 


DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


CONBELOM EMER VOMAOC sc. 1 dacncednertaguid cad gated ais Asad Plkedunienedaetan nc acrdetabes 50 V 
Emitter-Collector Voltage ....... Bec fate eka de Ns Saha caf ee ADE Nn rts encore dah Mal ineg 7.0V 
Storage eMiperstule AONGO sc. c ced chev etuenle Ceased tang eer teketdseeatas ~65°C to +150°C 
Operating Temperature Range .......... 0... c cece cee een tenes ~65°C to +125°C 
Soldering Temperature (for 5 seconds with soldering iron)... 2.2... 2... cece eee ee ees 240°C" 
POWOR: DISSIDSUNON <5. oe5y in dea ce coxrrrare caravan te ctsist te aieats erg Aiea aR ave ela teed he Uvahanaon atin 50 mw?! 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 0.5 mW/°C above 25°C. 

(3) Junction temperature maintained at 25°C. 

(4) Light source is an unfiltered tungsten bulb operating at CT = 2870°K or equivalent source. 


Typical Performance Curves 


Photosensor Spectral Response 
vs. GaAlAs and GaAs 


| TN 


Coupling Characteristics 
of OPGO2/4TX, TXV 


100 100 














& 
a 3 oe 
MCN) EREEEEEEEE 
= 60 3 gp 
S Sw, = 
ay % 
es 40 ws 40 
: E 
E 20 ~ 20 
ce 
0 0 
600 1000 ~=—-1100 0 0.2 0.4 0.6 0.8 1.0 


jean = S aaieias DISTANCE BETWEEEN LENS TIPS — Inches 


Test Conditions (LED): Ta = Ty = 25°C, Ip = 100 mA, 

DC = 0.1%, PW = 100 us 

Peak Wavelength - Ap: (A) XSTR ~ 850 + 30 nm, (B) LED 
GaAlAs — 875 + 20 nm, (C) LED GaAs — 930 + 15 nm 
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Types OPGO2TX/V, OPGO3TX/V, OPGO4TXIV 






































































Hermetic Seal 






Icon) | On-State Collector Current OPG02TX, TXV | 2.0 6.0 mA | Vce = 5.0 V, Ep = 20 mWicm24) 
40 8.0 mA 
7.0 mA 
Vce = 10.0 V, Eg =0 
VIBRIECO | Emitter-Collector Breakdown Voltage | 70} | | V | Ig= 100 pA, Ep = 0 
tr 
Fall Time | | 20.0 | ws | See Test Circuit 
100% Processing 
-STD-7 
gai ali sade OP603TX OPG03TXV 
High Temperature Storage 1032 Ta = 180°C, t = 24 hrs. min. 100% 100% 
Fine: Condition G or H, 5 x 10-? atm cc/sec 
7 ‘ 1009 1009 
(5) 100% electrically tested to the limits in subgroup 2 of the Group A table before and after HTRB. 


Electrical Characteristics (T, = 25°C unless otherwise noted) 
[Symbol | _————~—S~Parameter =~? Min | Typ. [Max] Units Test Conditions 
OPGO3TX, TXV Vee = 5.0 V, Ea = 20 mWiem2!4) 
OP6O4TX, TXV Vee = 5.0 V, Ep = 20 mWicm2t4) 
IcEO Collector Dark Current 25 nA 
100 pA | Vce = 30.0 V, Eg =0, Ta = + 100°C 
ViBRICEO | Collector-Emitter Breakdown Voltage | 60} | | V_ | ic = 100 pA, Ee =0 
VcE(SAT}®! | Collector-Emitter Saturation Voltage | fF O40] VV | p= 0.4 mA, Ep - 20 mW/cm2 
etme S200 Ts] Ve = 20, Te = TOT mA, A = 1 
OP602TX OP602TXV 
Screen Conditions 
waded OPGO4TX OPGOATXV 
Pre-Cap Visual | =f TRW Opto pre-cap visual ae ee 100% 
1051, Condition F | 20 cycles, -65°C to +150°C, 10 min. each extreme 100% 100% 
2006 20000 G, Y1 only 100% 100% 
High Temperature Reverse Bias! 1039, Condition A | Ta = 125°C, Veg = 30 Vde, Eg = 0, t = 48 hrs. min. 100% 100% 
Power Burn-In'é! 1039, Condition B | Py = 50 mW min., Ta = 25°C, t = 168 hrs. min. 100% 100% 
(6) 100% electrically tested to the limits in subgroups 2 and 3 of the Group A table before and after burn-in. Alcgg = +100% of initial reading or +15 nA, whichever ts greater; 
Alcion) = +20%; PDA = 10%. . 


Typical Performance Curves 





Collector Dark Current Normalized Collector Current Collector Current 
vs. Ambient Temperature vs. Ambient Temperature vs. Irradiance 
100 0 

VcE=5 V ! 
<=. & Eg = 1 mWicm’ : 
re LED = OP290C @ d = 875 nm 6 
re 10 ES PW = 100 ys, dic. = 0.1% rs 
rs © 1 T MEASURED 25 us INTO PULSE. Is 
= S NORMALIZED AT Ta = 25°C 7. = 
x | = = 4 
< Fo) Fa 
a o 1. « 
o 2 S 3 
oe. Od = 2 
E = = 
3 = B 2 

S 0. 
25.01 ; © 
5 . L 1 
0 
0 20 40 60 80 100 120 140 -50 -25 0 25 50 75 100 125 0 4 8 12 16 2 2 
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE — °C E_ — IRRADIANCE — mWicm? 


ga TAPE PP OPT TTT TL NO DT a I TC ATI TT I SE TELL TTT TE LTE aE EY 
Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
323 





Types OPGO2TX/V, OPGO3TX/V, OPGO4TX/V 





Group A Inspection—Electrical Tests (performed on each inspection lot after all devices have been subject to the 100% processing requirements) 


a -e e o 
a or Test | Min. | Max.| 
Te aaa a a AT LT ET SET 
BTC CRS (RR GE (SS 
cig 
ee i A RE EI a SE 
| Vipryceo | Collector-Emitter Breakdown Voltage [| 3011 | Ig= 100 Ade Ep-0 Pt Ve 
3001 | Ie = 100 Ade, Ep = 0 eee 67k ie ee 
Collector-Emitter Saturation Voltage | ‘|: Ip = 0.40 mAdc, Eg?! = 20 mW/cm? a eee 


ICION) On-State Collector Current Veg = 5.0 Vde, Eg!) = 20 mW/cm? 
| 2.0 | 5.0 | mAdc 
| 40 | 80 | mAde 
7.0 mAdc 
pe aacenae! a 
| 3041 



























OP602TX, TXV 
OP603TX, TXV 
OP604TX, TXV 





Teg Oaktree TOOT i 
[Subgroup 4 Fa (ea nace ER 
ie and Fal Ti Pig = ee R= Kaisa 


(7) Light source is an unfiltered tungsten lamp operated at a color temperature of 2870°K. 


Group B Inspection (performed on each inspection lot) 





























or Test | Method | | Conditions 
Eee 
(Subgroup? SSS SC~CSCS SSTTCCOOTCOCTCSdYC 
[Thermal Shock (Temperature Oye) | 1061 | No dwol at 26°, Condon F 26 cyoks, 10 minus at rones | ———* 
Hermetic Seal 

Fine Leak Condition G or H, max. leak rate = 5 x 10-7 atm ce/sec 

Gross Leak Condition A, C or E 
Peed Ponts SSSCSCS~SSCSCSCSCS~*S Cop A, Sgro SSCSC~—SCSSSCCCSC*d 
[Steady-State Operational fe ———SCS~S~S~sSC« =~ BT ous TD CSCSCSC*C“‘“‘CSC*CCSOC#C*‘“‘#C#C&ON 
Pind Pos; SSCSC~S~—SSSCSC*~*~S~*~«C pA, Sug? SSCSC~C“~*~—*~“S*~srSC“C~S~*™ 
t= 340 hous, Ta = 180°C nee 
Pend Pons S*d YC A, Sgr 2 | 
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Types OPGO2TXIV, OPGO3TX/V, OPGO4TXIV 





Group C Inspection 


Examination ST 
ee. eee SS eee eee 
Suhgroup?SCSCSCSOSOSSCCSC“‘C‘“C“‘“iRSNCNCSCSCNN 
| SSN i 
[Thermal Sook (Gass Sianl————SSCS~S~tCS*~sS*dCnd BSSSCSC~“~*~“‘“‘~*S*S*~“‘~*~*S*~*—‘~SC‘“‘;S*~*” 


Hermetic Seal 
Fine Leak Condition G or H, max. leak rate = 5 x 10-7 atm cc/sec 
Gross Leak | Condition A, © or E 


[Motu Reseres dT Ori ital contin 
Céad Vewd ——SSC“‘“~S*s*s“‘“Ss*SSCSCOCSCSC—SCSCSC‘* 
[ind Ponts: ——SSSSSCSCSCSSSSS~*d CA Sgr PSS 
‘SubgroupS SSS 


Shock | 2016 Non-operating; 1500 G's; 0.5 ms, 5 blows in each orientation; 
X41, Yq, and 2} 


[Wiration, Verte Femueny—SSCSC~*~idSCSCHSSCSSSCSCSCS~—SCSC‘i 
PconsteneAeetratn Sid 208 Tia oath orriation, Xy, Vy ond at 20000 Gs min. 

Pind Poms: SSSOSCS~dS~*d Cr Stuy 2 
age e  e  ne  e 














| 









































Power dissipation = 50 mW, t = 1000 hours, Ta = 25°C 
Group A, Subgroup 2 


Typical Performance Curves 


Rise and Fall Time Normalized Coliector Current 
vs. Load Resistance vs. Angular Displacement Switching Time Test Circuit 


~ 
Lo] 


lp —+ 







Vcc = 30 V 


A 

oe 

o 
Oo 
co 


CE 
LENS TO LENS 
DISTANCE ~ 6” 


LED = OP290C @ \ = 875 nm 
160 + Yat IS VOLTAGE ACROSS A, 








_" 





, : 
r z 
F : ash Geel 
aj 2 0.6 
: a eRe ease ie 
“4 a 0.4 EER Aeelies Light source is a pulsed Sp, . 1 40 
7 a = Pde ede decile ke Wee ore arsenide we L 
Aan a Pea “re, ae Oe fan 00 LED output 
| | oo ee a EN a i ae 
A ee i el 
0 40 30 20 10 0 10 20 30 40 
R. — LOAD RESISTANCE — kQ @ — ANGULAR DISPLACEMENT — Degrees 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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High Reliability Photologic” Hermetic Sensors 
Type OPL8OOTXV | 


Features 

@ 100% screened and quality conformance tested 
to TRW’s Hi-Rel program patterned after 
MIL-STD-883 Class B 

© Direct TTU/LSTTL interface 

© Hermetic, lensed T0-18 package 

© Mechanically and spectrally matched to 0P130 
and OP230 LEDs 


Description 

The OPL8D0TXV is a high reliability optoelectronic 
microcircuit that incorporates a photodiode, linear 
amplifier, and Schmitt trigger on a single silicon 
chip. The device features TTL/LSTTL compatible 
logic level output which can drive up to 8 TTL 
loads without additional interface circuitry. The 
photologic chip is mounted on a standard T0-18 
header which is hermetically sealed in a lensed 
metal can. These devices are mechanically and 
spectrally matched to the OP130 and OP230 


infrared emitting diodes. All parts are processed to 


TRW’s 100 percent screening program patterned 
after Method 5004 of MIL-STD-883 and the 
Quality Conformance testing in Method 5005 for 
Class B devices. Complete details of this Hi-Rel 
program are given on the following pages. 


Typical characteristic curves are shown on the 
commercial OPL800 data sheet. 





.068(1.73) .202(5.13 GND 
.045(1.14) .187(4.75) (3) 


030(0.76) 019(0.48) oi, NOM 
MAX | 


.016(0.41) -100(2.54) 
gc DIA NOM 


.187(4.75) f .048(1.22 
.179(4.55) .028(0.7 1) 


230(5.84) 
js 


209(5.31) \ a. 
046(1.17) 
\ 036(0.91) 
23] 50(12.7) 
MIN 


OUTPUT 
(1) 





DIMENSIONS ARE IN INCHES (MILLIMETERS). 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Supply Voltage, Ve (not to exceed 3 seconds) .............. cece eee eee +10.0V 
Storage emperature RANGE fence alike dak iad aauwwos Gr awsye neat ees - 65°C to + 150°C 
Operating Temperatire AaNge + cv22i.2.t echoes tees epee eted ra neeclaeweead - 55°C to + 110°C 
Lead Soldering Temperature (1/16 in. [1.6 mm] from case for 5 sec. with soldering iron) .......... 240°C"! 
POWSr UISSIDANON «<!5.35 cca ceaoind tuto achd uaewaeady dap aneokgueny sade tane reeds 250 mW?! 
Duration of Output Short to Vec or Ground ......... 0.2 eee ees 1.00 sec. 
Notes: 


(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow soldering. 
(2) Derate linearly 2.0 mW/°C above 25°C. 
(3) Light measurements are made with \ = 935 nm. 


Schematic 


OPL800TXV (Totem-Pole Output) Buffer 





ea eo eee Nc Er eS a ee 
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Type OPL800TXV 





100% Processing 




















Method 
Pineal Viwsl——SSSSCSCS~S~S~S~SSC«S, Condon BS] SCSC~“~S*~“‘—*~*S*S*~*~—“‘—s~C~Ss~—~s~sSC“*‘i CS 
Ta = 180°C, t= 24 hrs. min. 
| Temperature Cycling =| (100, Condition C_ | 10 cycles, -86°C to +180°%C, 10 min. each extreme | 100% =~ 
Hermetic Seal 1014 Fine: Condition A or B, 5 x 10-7 atm cc/sec {| 
tee Gross: Condition C, D, or E 
1015, Condition B 
| External Visual Examination 100% 






“100% electrically tested to the limits in subgroups 1 & 9 of the group A table before and after burn-in. 


Group A Inspection—Electrical Tests (performed on each inspection lot after all devices have been subject to the 100% processing requirements) 


















} Symbol Examination MIL-STD-883 iTPD | Limit —_| 
or Test Conditions | Min. | Max. 

[Subproupt[  TTTCCdSCC~dS SC<CSCSCSC~CsCSsCSCSCTTT [|S Sd 
|_lecu | Scop Current, Hig [s005 | Wee= 8250, &-20 mW? «| SSSSC*iSCS*diS 
Supply Current, Low | 3005 | Voc=5.25V,&-0 |S 15.0 | mA 
PV, | tow Level Outpt Vokage | 9007 | Vec=475V, I= 120mAf-0 | + ~~ 0 

VOH High Level Output Voltage 3006 Vee = 4.75 V, Igy = -800 pA, 2.4 mae 
a bianco eke 
| os | Short Circuit _Quiput Current | S011 | Veg = 5.25 V, Ep = 2.0 mWicm?, Ourpur=GND | | -30 | -120] mA_| 
Subgroup 2] SSSSSC*diéQ = a ae a a 
See lS Ue TLL eC OR RA oe 
[tec | Swooly Curen, tow + ~—a008 | Veg=525V,-0 | -*(| | | 150] ma_| 
FV, tow Level Output Votage | 9007 | Vec=4.75V, Ig) - 128m -0 ~| ——~+Y «dia 

VOH High Level Output Voltage Vec = 4.75 V, Igy = -800 pA, Cie ae 
Ls Ep = 2.0 mW/cm2 
Subgroups] SCSCSC~dSC“<*~‘“*‘*‘dCiIY= mwTSCSC*C“‘“CNN’SCN#N#WSC“‘(SN$’WC*DNSDSC“C“‘CW’CN‘NCNSNNC. 
| tech | Supply Current, High =| 9005 | Ve = 5.25 V, Eg 2.0 mWiome =| | S| 15 | mA 
| lec, Supply Current, Low =| «S005 | Mec = 8.25VEe-0 = CT CidLSCCS;‘*A8LO 
Vo, low Love Output Votage {9007 | Vep=A475V,lg.-128mA f-0 | —+| joao] v_| 

VoH High Level Output Voltage 3006 Vec = 4.75 V, Igy = -800 pA, be : 
Subgroup" |e SCT SCT STCCTCTCCCCC. | Cri dT Crd 
Ty Rie Time —SSSSCS*~CSiRSd Tw CYSSCSCSC*dSC‘(R |S 
Ly | fall Tine P3004 | Voe=50V AL-8 Toads Ss~|SCSCSC*~“—~wSC*~‘“CSOCYCS_ 
[tou | Pronagaon Oey, owHiGH | 009 | Vec=S0V,A-BTiLbas +|| | (100) ss 
Propagation Delay, HIGH-LOW | 3003 | Voc =5.0V, A= 8Lioads | 10.0 





**Light source is a gallium arsenide light emitting diode with a typical rise time of 500 nanoseconds. 
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Type OPL8O0TXV 





Group B Inspection (performed on each inspection lot) | | 
~ Examination | 
or Test 
Subgroup 1 | | 2 devices 
Daa 
QE [APSE (ee | 
a ee 
FAO, SONVON 5 ad 
Subgroups SSCS 
[ Solderabiity 2003 | Soldering temp. = 260° 210% 
Subgroup 5 a ee ee ped 
[Bond Svength | Contin Com 
| Subgroup FO 


Hermetic Seal 
Condition A or B, 5 x 10-? atm cc/sec 


Fine Leak 
Gross Leak | Condition C, D or E 































1014 






Group C (Die Related Tests) {performed every 3 months during production! 













Examination MIL-STD-883 _ | LTPD 
or Test 


SubpoupT OCC. SC—CSC~—CSSSC—CSCC..COCSCSCOCOCOC‘dCSSC 
|_End Points: aan ct COON A OO 
Subgroup? OSS | SSCCSC~S—OOCOC..COCOCOCSCidCSSS 
1010 Condition C, 10 cycles, -65°C to +150°C, | ae 
eae 10 minutes minimum @ extremes, 5 minutes max. transfer time 
Pacer eke 
Condition A or B, 5 x 10-7 atm cc/sec 


2001_| Cond. €, 30KG's, ¥4 only for 1 minut 
Condition C, D or E a 


1014 
| ss Group A, Subgroup 1 | 















| Hermetic Seal 
Fine Leak 
Gross Leak 





















Figure 1: Switching Test Circuit and Waveforms 


PULSED 
if 


INPUT 
© OUTPUT 
(10X PROBE) 
tPHL 


OUTPUT 


INPUT 





ee ee Sar nO ee a EN a EE ET ER ER TE TR 
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Type OPL800TXV 





Group D (Package Related Tests) (performed every 6 months during production) 


Examination 

Pe. eS eee eens 
0 
Physical Dimensions i ae ee es ore 
Subgroup 2 a ane a | 
Lead Integrity 
Hermetic Seal 
Fine Leak Condition A or B, 5 x 10-7 atm cc/sec 

Gross Leak Condition C, O or E 
[Subgroups SOSC—~—SSCSOCCSCSSCSCOCOCO.CSCCCSCSC~C~‘CSCS 


Thermal Shock 1011 Condition B, 15 cycles, 125°C to -55°C, 


5 minutes minimum @ extremes, 10 second maximum transfer time 
Temperature Cycling 1010 


Condition C, 100 cycles, -65°C to +150°C, a 
WSS eee ee 









MIL-STD-883 





LTPD 










Condition B2 (Lead Fatigue) 

















10 minutes minimum @ extremes, 5 minutes maximum transfer time 
Hermetic Seal 1014 

Condition A or B, 5 x 10-7 atm ce/sec 

Condition C, D or E 


Fine Leak 
Gross Leak 
[ind Poms rp A, Subgru 
Subgroup SSCS SOSrSSSC—SCOCCCCCSCSCSCOCCCTCOCSSCSSN 


Hermetic Seal 1014 
Condition A or B, 5 x 10-7 atm ce/sec 
Condition C, D or E 




















Fine Leak 

Gross Leak 
Pd Poms: SSSSCS~SCSSSSSS~*S «Srp, Subgroup 
0 


Hermetic Seal 1014 
Condition A or B, 5 x 10-? atm ce/sec 
Condition C, D or E 




















Fine Leak 
Gross Leak 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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High Reliability Optically Coupled Isolators 
Types 3N243R, NAAR, 3N245R 





Features 

© High-Reliability processed to TRW’s military 
screening program patterned after 
MIL-S-19500/486 

e 70-72 hermetically sealed package 

e 1 kVDC electrical isolation 


Description 

The 3N243R, 3N244R, and 3N245R are high- 
reliability optically coupled isolators, each 
consisting of a gallium arsenide infrared emitting 
diode and an NPN silicon phototransistor mounted 
in a hermetically sealed T0-72 package. 


The 3N243R, 3N244R, and 3N245R are identical 
to the JEDEC registered optically coupled isolators 
3N243, 3N244, and 3N245, except that they 
receive additional high-reliability processing. This 
processing is patterned after MIL-S-19500 as 
shown in the accompanying table. 


Typical characteristic curves are shown on the 
commercial 3N243, 3N244, and 3N245 data 
sheets. 


130. a 4 LEADS ~ GOLD PLATED KOVAR 


ced DIA = hee n4oit sah 


E NOTE 1 


ey { 
= 19644.95) 2305.84) 


048(1.22) — .178(4.52)  .209(5.31) 
028(0.71) ! 





NICKEL 


J | 2015.33) 


500 (12.7) 
MIN .170(4.32) 


“0461. 1, 
036(0.91) 


COLLECTOR (ELECTRICALLY 
LED CATHODE > \ CONNECTED TO CASE) 


ce 


LED ANODE 


NOTE 1: THIS DIMENSION 1S CONTROLLED 


eer AT THE HOUSING SURFACE. 





DIMENSIONS ARE IN 
INCHES (MILLIMETERS) 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) 


Input-to-Output Isolation Voltage... 0... cette etn eee + 1.00 kVDC" 
Storage: | emperattire Range: )-e) oecaeck adsasdwsiyaseseelenses ea wieesees - 55°C to + 150°C 
Operating Temperature Range .............. 0... cece cence tenes - 56°C to + 126°C 
Lead Soldering Temperature (1/16 in. [1.6 mm] from case for 5 sec. with soldering iron) .......... 240°C'2! 
Input Diode 

Forward UG CUNO sadsarconcrnw sce bias ceed Oped heat eatets paedeenen eters 40 mA 
FEVEISE VOlTAOBS 54 raisons cree nee ae Mia sant i Ueno uiat e liner thoy mtr 2.0V 
POWER DISSIDALION: 55. 1endotnn donot dak ed eased sebeasaus dxany ieee unre eats 60 mw?! 
Output Phototransistor 

Continuous: Collector Current VinSe 5,055 bastwlebsioudrae wets ON Guie eed deanie ehetesads 30 mA 
Collactor-Emitter VON@0G ccc.et es wy asc Wae ew he de nage eh dale Chea SAheeW eye eeaes 30 V 
Emutter-Collector VOltG06)..20 seven ata phontieay tae ee tendOosheeteeeus peice tadawta 5.0 V 
POWSr-DISSIDALION vic Shatner ewan sured codaundin bi dnd dc anai ia teeamenangueyeede mes 200 mw"! 
Notes: 


(1) Measured with input leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

(3) Derate linearly 0.60 mW/°C above 26°C. 

(4) Derate linearly 2.0 mW/°C above 25°C. 

(5) The input waveform is supplied by a generator with the following characteristics: Zgy7 = 50Q, t; <= 15 ns, duty 
cycle = 1%, pulse width = 100 us. 


Switching Time 
Test Circuit 
(See Note 5} 


Veco = 10 V 
INPUT 


VOUT 


Ry = 1000 


a ST SP 0G OS I ILE IT I OE SIT EC SEE PES ET SE EERE NOTED LE TTD EID 
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Types 3N243R, 3N244R, 3N245R 





Electrical Characteristics (Tj = 25°C unless otherwise noted) 


aNz4ah | __aN245R | eae 
ae [_SN203R | _SNZMAR 
Srmbot ee Min. | Typ. [Mlax.| Min. | Typ. [Max.| Min. | Typ. | Max. sea 


Input Diode 
Forward Voage rom] [iw [om] [iu [om] [ta] v [y-Wom +] 
Proof [150 fro0[ [iso [100 [10] Vv |= 100 mA Ta= 00 
ror | v2o tory [raf are] [120 fv _ | ig= 100 mA, ta 100°C 
OO 


Output Phototransistor 
cane ees eT 






















Wane [Enter ColectorBrenkdown Volage [80] | [80| |] 80] || Vig= tla 


5 (neha ee 2 ee a ae A ce 
i Foo 0k ie = 10.0 y= 10 


Coupled 
pisot | oT OTT mA [f= 10.0 mA, Vee=10.0V 
o30{ | foe] || 1.50 pk Lenina ae Yt 


ek 
Ta = -55°C 

a a a 
1A = 100°C 


a ee 
Sh as A a Be Ct ee eT 
a 
ost nna Io a es He 
es ee ee 


Qutput Rise Time — 10. a = 0 ame = 10.0 7 r = 10.0 mA, 
Output Fall Time 10.0 | 10.0 15.0 


RL = 100. See Test Circuit. 















On-State Collector Current 
















VCEISAT) | Collector-Emitter Saturation Voltage 










100% Processing — 


MIL-STD-750 3N243R, 3N244R 






































Pre-Cap Visual fee ee ee TRW Opto pre-cap visual 100% 
High Temperature Storage P| Ty = 180°C, t= 48 his. 100% | 
Temperature Cycle 1051, Condition B 10 cycles; 15 min. each extreme 100% 
Constant Acceleration 2006 20K G, Y1 only 100% 
Vce = 10 V; Py = 175-200 mW; Ta = 25°C; 
= = Sine at 
Hermetic Seal 1071 Fine Condition G or H, 1 x 10-8 atm ce/sec 100% 
Gross: Condition C or D 
External Visual Examination 2071 | areas 100% 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optically 


Coupled Isolators 


Types JAN, JANTX, JANTXV-4N22A, 4N23A, 4N24A 





Features 

@ High-Reliability processed to MIL-S-19500/486 

© 1 kV electrical isolation 

e Base contact is provided for conventional 
transistor biasing 


Description 

The JAN, JANTX, and JANTXV series of 4N22A, 
4N23A, and 4N24A are JEDEC registered, DESC 
qualified, optically coupled isolators. High reliability 
processing on the devices is performed in 
accordance with MIL-S-19500/486. 


Each device in the series consists of a gallium 
arsenide infrared emitting diode and a NPN silicon 
ohototransistor mounted in a hermetically sealed 
TO-5 package. The suffix letter “A” denotes the 
collector is electrically isolated from the case. 


Typical characteristic curves are shown on the 
commercial 4N22A, 4N23A, and 4N24A data 
sheets. 


.200 (5.08) MAX BACAR a 
100 (2.54) MAX ee) O16 (0 41) © LEADS — GOLD PLATED KOVAR 


SEE NOTE 1 
100 (2.54) MAX —-| a 040 ( 102) 
cited | 045 (1.14) . —T 


siesta \ .029 (0.74) .335 (8.51) .370 (9.40) 
. d . A \ .305 (7 75) 335 (8.51) 


= } 
.034 (0.86) 


Ve 028 (0.71) 
x 600 (15.24) st aes NICKEL 
— te! 


.500 (12.70) 


i 


45° 
2 PLACES -_9 PLACES 185 (4.70) 
155 (3 94) 


DIMENSIONS ARE IN INCHES NOTE 1: THIS DIMENSION IS 
(MILLIMETERS). CONTROLLED AT THE HOUSING 
SURFACE. 


BOTTOM VIEW 


Absolute Maximum Ratings (T, = 25°C unless otherwise noted) | 
Input-to-Output Isolation Voltage... 26... cece eee teen e teens + 1.00 kVDC” 


Storage and Operating Temperature Range ............... 20. e cece eee ee eee eens - 66°C to + 125°C 
Lead Soldering Temperature (1/16 in. [1.6 mm] from case for 5 sec. with soldering iron) .......... 240°C?! 
Input Diode 

Forward DC Current (65°C or below)... 0... ccc ccc ete etene nnn eens 40 mA 
POVORSE, VONAOE fic a5 nay ctee nee etl cian tosh cteonca ater sua chatgreh eeintasen aaa ies uate te roca nde dae 2.0V 
Peak Forward Current (1 ys pulse width, 300 pps) ............ 00. eee ees 1.00 A 
POWEI DISSIDSUONS crx ic cosintawhg® ancoeareddena tani Sune Skee hauls aete Aaa ades ee 60 mw®! 
Output Photosensor : 
Continuous Collector CUNENE 25.0 ii icp Reon arian ts cane eeawne dad aa etaaes agora tas 50 mA 
Collector-Emittor VoltaG@...0c4<e ccs elds iwecans veeegewesaus need ures. E, idamathaate eases 36 V 
CONOETORBOSO VONAUE® ack uaa erie nclraiy ataunw hase be nin nessa edwwyacsarundanre 35 V 
EMmittei-Base VONGN8:s.c rae tauc ad ainacthiakirs boee teen Mawes Ie aktawan ened seats veneers 4.0V 
POW Sr UISSINOUOI) tus ieee Magar eaian gun seaaandian wey aed ay oaeneantei 300 mw” 
Notes: 


(1) Measured with input diode leads shorted together and output leads shorted together. 

(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.67 mW/°C above 65°C. 

(4) Derate linearly 3.0 mW/°C above 26°C. 

(5) Manufacturing is not required to 100% test. 


eee rene an ep SE A EGP OI GT I I BET SE LE TE I OIE CEE SOAS LD TE ET ETE LE OGD IE GTR IEEE, 
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Types JAN, JANTX, JANTXV-4N22A, 4N23A, 4N24A 





Electrical Characteristics (T, = 25°C unless otherwise noted) 
JAN, JANTX, JANTXV 


Parameter | 4N22A | 4N23A | 4N24A | Test Conditions 
Min. | Max.| Min. |Max.| Min. | Max. | | 
Input Diode 
Forward Voltage V 
Ig = 10.0 mA, Ta = ~55°C8 
| in| Reverse Curent tf tT to | Oo] A [Vp-20v Cid 
Output Phototransistor 


| 35 

on 
| howe 
. | 6.0 | 






















Coupled 





































Icon) | On-State Collector Current | | 10.0 | mA | Ip = 10.0 mA, Vee = 5.0 V 
_ | [o4o| | ma 
oof | 25 | fof | mA [I~ 10.0 mA, Vee = 5.0, Ta= -55°08 
| oo] | 25] | 40 | | mA _| Ip = 10.0 mA, Veg = 5.0 V, Ta = 100°C 
VCEISAT) | Collector-Emitter Saturation Voltage ie dl 0.30 Pt TTL pa 20mA p= 25mA 
ion a 
| pt Tf 030 TV [p= 20 mv Ig 10.0mA 
ty [OC Curent Gan ——————~—S~s ro] | ooo] | oo] | «di ee 80V, = 100 mA E-OmA 
| Aig | Resistance, InpurtoOuput tO | ton Pf to [Mg 100 koe 
| lig | Leakage, Input-to-Ourput | 0 | to] | 00] A | Vp=s0.00KvooM 
| Cig | Capacitance, Inpur-to-Ourput | tO || || 80 | oF | Mp-OV t= 1.00 MHA 
Output Rise Time a ao OO A 
Output Fall Time _ | ae | 150] | 20 | ws | Ry = 1000. See Test Circuit. 


Test Circuit Voltage Waveforms 


The output waveform is monitored on an oscilloscope 
Vec = 10 V with the following characteristics: t; = 12 ns, 
Rin = 1 MQ, Cin = 20 pF. 


2 


| | 
tL + ‘on ++ ioueacaea es toff 
bel tf 
eo 





lp = 10 mA 


tps 
The input waveform is supplied by a generator with ei | Output 
the following characteristics: ZgyT = 500, | 
tr = 15 ns, duty cycle = 1%, pulse 
width = 100 ps. 






SRA ARE AI REAR TALE SE IEE SONRTI EIGI ORES POND SESE CE GE RTT IND SN SEES INI AE TNA SEE ENTE RS AIST TSN OE RT ECR ESTEE NSE EN EIT ITLL SE EE HES TESTI NTL DLE NT TEE TELNET EEE IED DALE LDL EACLE 
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Types JAN, JANTX, JANTXV-4N22A, 4N23A, 4N24A 





Simplified JAN Product Flow = 
Controlled Lot with Sample 100% Processing Plus Sample Same as JANTX Plus 100% 
Environmental and Life Testing Environmental and Life Testing Internal Visual Inspection 
Commercial Product Commercial Product | ‘100% Pre-Cap Visual 
t 4 J 
Group A, B, C Sample Test 100% Processing 100% Processing 

4 y L 
Ship Group A, B, C Sample Test Group A, B, C Sample Test 
4 J . 

Ship : Ship 





100% Processing 
















































MIL-STD-750 7 JANTX4N22A | JANTXV4N22A 
| Screen Method Conditions JANTX4N23A | JANTXV4N23A | 
JANTX4N24A | JANTXV4N24A 
j Pre-Cap Visuol 00% 
[High Tomperatwe Stwage «tS SSSSC~i Ta Fs SSC*~“‘~*~*~dtCS*~“‘~iSC*dSC“‘COSCSC* 
| High Temperature Reverse Bias | 1039, Condition A_[ Ta~ 125°C, Ip=0, Vop= 20, t=96 hrs. min. | 100% | 100% 
- Vcc = 20 V; Veg = 10 + 5 V, Py = 275 + 25 mW; 
Power Burn-In 1039, Condition B 25°C, Ip we niet eas 
Moore Tampere Cyee | 1067, Condon 8" Montored, 1 ee, 15 rin. ech oxo 





ane INT 
Hermetic Seal 1071 ne label Ee eweny Cee -100% 100% 
Gross: Condition C or O 


External Visual Examination 2071 feecae rece tthe eee el 100% 100% 
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Types JAN, JANTX, JANTXV-4N22A, 4N23A, 4N24A 





Quality and Reliability Lot Acceptance Testing 


Sub Examination or Test | - 
Group (MIL-S-19500/486A) 


Electrical Testing 







Sample Size (Accept on 1 Failure) 
| JAN | JANTX | JANTXV 


MIL-STD-750 _ 
Method 


























a7 
: 
Ka | Reeuieal Tensor —SCSC~C~“‘“*~*“‘“‘*S*‘“‘“sSCSSCSC‘“‘ SSC‘ 
A [ARREARS a TaN Ot Se RESET 
Af —_[ teste! = aw Temp. a 





Environmental Testing 

























BI | Soleebity SCS. CtC~‘“~‘ SC~“C~*~‘di;C*~< SYS‘ 

| 
1056, Condition A 

1021 

End Points | ee ee ee 

B2 | Shock 2016 
Vibration, Variable Freg 

| Constant Acceleration 

__| End Point ca noes Mcneela ORL 

B3 High Temperature tsolation 1016 a 
pS ie 8 _| 
Berameti Pesure reduced 
Physical Dimensions 
[03 esistence to SoWen | a 
| oc Salt Atmosphere (corrosion} | — 38 





Life Testing 
High Temp. Life (non-operating) 


Steady State Operating Life 


~ 
~~ 


High Temp. Life (non-operating) 1031 
Steady State Operating Life 1026 


— 
— 





md 
i 


NOTE: Group C testing is performed once each six months and on one JAN device type. 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Hallogic™ Hall Effect Sensors 





The Hall Element 


Unprecedented Temperature 
Stability 


TRW’s Optoelectronics Division produces the on/y temperature-compensated Hall effect magnetic 
sensing device on the market, the Hallogic™ Hall Effect Sensor (the OH360). TRW’s Hall effect 
sensors are superior products that meet the demands of motion sensing in extremely harsh 
environments such as under-the-hood automotive and heavy industrial machinery applications, 
including robotics. 


Hallogic™ refers to the combination of a Hall element magnetic field sensor with highly refined 
integrated circuitry on a single, monolithic bipolar silicon chip. Incorporated on the OH360 sensor 
chip are: 


@ a Hall element 

© a bandgap voltage regulator 

© a threshold amplifier (including a linear amplifier and a Schmitt trigger) 

© an open-collector output transistor (that can drive ten TTL loads) 

The basic Hall element relies on diverting a magnetic field in order to sense motion. The principle 
is based on the Hall effect, discovered more than 100 years ago by the American physicist, 


Edwin Herbert Hall. The Hall effect is the small electrical potential created when a stationary 
magnetic field is placed perpendicular to a current-carrying semiconductor (see Figure 1). 


Most available Hall elements hold current constant and measure voltage, which is then correlated 
with magnetic field strength. The superior performance of the TRW device is due in part to a 

fundamental design change which instead provides a constant bias va/tage and measures the Hall 
current. This method proves more accurate for sensing magnetic field strength when temperature 


varies. It also provides a better way to interface the Hall element with the complex integrated 


circuitry of the Hallogic™ sensor, the OH360. 


The TRW Hall element then is basically a block of semiconductor material with four contact 
points. Two contacts {or electrodes) are used to supply a constant bias voltage to the element; 
the other two are used for the varying current output. If voltage is held constant across the 
device while a perpendicular magnetic field is applied, the Hall current can be sensed across 
the output connections. The Hall current is proportional to the strength of the applied magnetic 
field. 


Temperature coefficients have been optimized to insure stable electrical characteristics over the 
temperature range of -55°C to +150°C. For example, TRW guarantees that the magnetic 
operate point of the QH360 will not drift by more than +75 gauss over this temperature range. 
(Most optoelectronic devices are limited to an operating temperature range of —40° to +100°C.) 


Other design aspects of the OH360 that enable it to meet TRW’s demanding temperature stability 

objectives are two important circuit areas on the chip, the bandgap regulator and the threshold 

amplifier: 

1. Bandgap Voltage Regulator: 
In addition to maintaining a constant output voltage level (no matter what changes occur in 
input voltge or output current), the TRW Hallogic™ bandgap voltage regulator also serves as 
an extremely good temperature-compensated voltage source to bias the Hall element. This 
bandgap voltage regulator enables Hallogic devices to operate with a supply voltage ranging 
from 4.5 to 24 volts DC, with virtually no drift in magnetic sensitivity (i.e., in the magnetic 
trigger point). 

2. Threshold Amplifier: 
The amplifier/detector circuit is a constant-gain type, designed with temperature-compensated 
trip points at the input to the voltage comparator. The Schmitt trigger output then drives an 
open-collector transistor with a 50 mA current sinking capability. This open-collector transistor 
enables the device output to drive up to ten TTL loads directly. 
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The result of these design features is that the TRW Hallogic™ Hall Effect Sensor is the most 
temperature-stable Hall effect sensing device available. 


Low Power Compensation 

Yet another advantage of the OH360 is its low power consumption, which results from no bias 
current being required by the permanent magnet. The sensor itself draws only 6 mA (typical) of 
supply current (Ice). 


Package Design 

TRW uses a very high density plastic to encapsulate the OH360 lead frame and chip. Both the 
density and the injection molding process result in a dirt and moisture barrier effective enough to 
pass Military Standard 883. The OH360 easily passes “pressure cooker” and similar moisture and 
temperature testing procedures to insure a reliable product. 


In addition, the lead frame is designed with superior thermal characteristics for maximum 
reliability at the ten TTL load capability of the device. 


The dimensional outline of the package and the precise placement of the Hall element are 
standard. This design allows for the superior, temperature-compensated TRW device to be 
specified for instant replacement. A significant upgrade in performance can be achieved without 
costly redesign and retooling. 


Because the Hallogic™ Hall Effect Sensor is smaller than conventional emitter-detector pairs, it 
will more easily fit into areas with small size constraints. 


The QH360 is made by automated production methods. Chip placement, bonding, encapsulation 
and testing processes are all completed with the precision afforded by the latest, state-of-the-art 
automated semiconductor manufacturing equipment. 


Designed for the Toughest Environments 

The result is that the Hallogic™ Hall Effect Sensor is virtually immune to environmental 
contaminants. It is rugged and suitable for use under severe service conditions. Even in the 
toughest environment, the Hallogic™ sensor will exhibit excellent magnetic sensitivity to provide 
reliable, repetitive operations in close tolerance applications. These devices are excellent choices 
for DC motors, automotive applications, robotic and heavy machinery sensing applications, or for 
any application in a harsh environment where optoelectronic devices are unsuitable. 


TRW Hall Effect Research Center 

TRW's Optoelectronics Division, through its Hall Effect Research Center, is continuing to develop 

products to “leapfrog” over the current available technology. Two particular areas under current 

investigation are: 

1. Linear Hall Effect Devices: 
Almost ready for production, these devices will offer the key to low cost, precision current 
sensing in applications ranging from those for the local power company to home stereo power 
meters. 

2. Differential Magnetic Comparator (DMC): 
Slated to enter production in the near future, this ultra sensitive device is designed to sense 
precise changes in magnetic field strength. It will make possible such industrial and automotive 
applications as remote gear tooth sensing. (The moving gear tooth would alter the magnetic 
flux sufficiently to trigger the device. A secondary magnet and sensor assembly would be 
necessary for this application.) 


Complete custom capability and design assistance is available from the TRW Hall Effect Research 
Center. The Center offers electrical, mechanical and magnetic design, circuit simulation and 
packaging prototypes. TRW engineers are available to assist in the development of complete 
Hallogic™ assemblies to be manufactured by TRW to meet the customer's specific applications. 


Figure 1. Basic Hall Element 
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Figure 2. Temperature Stability 
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Typical Applications 

@ Appliances 

e Automotive OEM 

e Automotive aftermarket 

@ Business machines 

© Communications 

© Computers/peripherals 

e Controls 

e Entertainment products 

e |ndustrial and commercial switches 
@ |nstrumentation 

© Machinery 

@ Machine tools 

@ Military systems and equipment 
© Power supplies 

e Jest equipment 
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Hallogic™ Hall Effect Sensors 


Type OH360 


Features 

e Operates over a broad range of supply voltages 

e Excellent temperature stability to operate in 
harsh environments 

e Drive capability up to 10 TTL loads 

@ Hall element, linear amplifier, and Schmitt 
trigger on a single Hallogic™ silicon chip 


Description 

The QH360 contains a monolithic integrated circuit 
which incorporates a Hall element, a linear 
amplifier, a threshold amplifier, and a Schmitt 
trigger on a single silicon chip. Included on-chip is 
a bandgap voltage regulator to allow operation 
with a wide range of supply voltages. The device 
features logic level output and provides up to 30 
mA of sink current. This allows direct driving of 
more than 10 TTL loads, or any standard logic 
family using power supplies ranging from 4.5 to 
24 volts. Output amplitude is constant at 
switching frequencies from DC to over 200 KHz. 


The QH360 is a high performance device capable 
of operation from -55°C to 150°C. Stability of 
the magnetic operate and release points is +76 
gauss over this entire temperature range. 


Package size has been kept to a minimum, 
providing an advantage in applications where 
space Is limited. 


Optoelectronics Division, 


TRW Electronic Components Group, 1207 Tappan Circle, 


HALL 


ELEMENT 
-425(10.80) 
MIN 


9.02(0.51) 
0.01(0.25) 


ae 


“past 14 14) 
TIN PLATING OVER COPPER LEADS TO 
WITHIN .040” OF PACKAGE SURFACE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
7 9.021.051) 
f 0.01(.025) 


| NOTE: THE HALL ELEMENT IS LOCATED .013” BENEATH THE SYMBOLIZED SURFACE OF THE PACKAGE, 
THEREFORE THE SYMBOLIZED SURFACE SHOULD BE CONSIDERED TO BE THE ACTIVE SURFACE. 


923{0.58) 
013(0.33) 


061(1.55) PACKAGE 
0591.50), CENTER hy 


_4 SIDES \ 





Absolute Maximum Ratings (T,=25°C unless otherwise noted) 


SUNNY VONAGE NV GE eas ictty actin n tania, Astidat Avett aia ta al urmat wit tatm ate bee hc 8s 25V 
Storage Temperature Range, [S............. 0.0 c cee cece cece eee eee eee eas ~65°C to + 160°C 
Operating Temperature Range, TA .........0.. 0... c cee ccc eee eee eee ee —§5°C to +150°C 
Temperature Variance in BOP and BRP(-55°C to 150°C) ..... 0 eee +75G 
Lead Soldering Temperature (¥ inch [3.2 mm] from case for 5 sec. with soldering iron)'"")........... 260°C 
Output ON GUITENG SINK: tecrecsunocnd note oie cineca ecu s a uve neo wien ws ioagean 50 mA 
Output CFE V OaQBy VOUT sidx kei adasetreateen ewan ct slacicauPacoadiotn OOS be eu adeaern bigat cole 25V 
Magnett- Hux DONS, B.cs:cc3 8s ostcere chat Seeeas ates eres iawyolelanineneladeucen Unlimited 
Note: 


1. Heat sink leads during hand soldering. 


Functional Block Diagram 





OUTPU) 





FUNCTIONAL BLOCK DIAGRAM 
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Output Rise Time 





Output Fall Time 


Typical Performance Curves 


Magnetic Operate Point vs 
Ambient Temperature 
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Output Saturation Voltage vs 
Ambient Temperature 
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Electrical Characteristics (TA = 25°C unless otherwise noted) 
Parameter 


Output Saturation Voltage 
Output Leakage Current 


tr, tf - RISE AND FALL TIME - ns 










er 
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Magnetic Release Point vs 
Ambient Temperature 
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Brp - MAGNETIC RELEASE POINT - Gauss 





Rise and Fall Time vs 
Ambient Temperature 
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Test Conditions 









10.0 Veco = 24 V, VoyT = 24 V 
1.00 Ri = 4600, C, =20 pF, Veep =14.0 V 
1.00 Ry = 46002, Ci = 20 pF, Vep = 14.0 V 






Supply Current vs 
Ambient Temperature 


0 
“40 0 40 80 120 


Ta - AMBIENT TEMPERATURE — °C 


Rise and Fall Time Tests 
Magnetic Field vs Output Voltage 
,Bop , BRP 


; 
Magnetic Field 
0 


190% + 90% 











To 10% 
Rise and Fall Time Test Circuit 


Veo (1) 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Thermal behavior of GaAs LEDs 
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Introduction 


The output power (Pp) of a GaAs LED is a function of forward — 
current (Ir). As this forward current increases, the output power will 
also increase. This forward current flowing through the LED — 
generates heat (Pp) which causes the junction temperature (6;) of 
the diode to increase. As the junction temperature increases, the 
output power decreases. 


To obtain optimum operating conditions for a GaAs LED, the 
knowledge of the different thermal parameters and their influence 
on the major electro-optical parameters must be known. The 
purpose of this bulletin is to introduce these thermal parameters to 
the reader and provide a way to use them. Data will be presented 
and formulae will be given that will allow readers to determine if 
their system meets manufacturer's guidelines in both a DC mode and 
a pulsed mode. 


Mathematical assumptions have been made to simplify derivations 
and provide useful formulae in simple terms; empirical data has 
verified that the resulting error is less than 5%. 


Care should be taken in making use of the information presented. 
For example: 
A current pulse could be short enough to cause no 
apparent problem within the presented material. 
However, it could be of sufficient magnitude and 
duration to exceed the allowable current density of the 
bond wire interconnect causing it to fail. 


Thermal Parameters 

The thermal behavior of a GaAs LED can be considered in a simple 
way by using the analogy of an electrical circuit. In this circuit, the 
heat power generator, the temperature differences, the thermal 
Capacitors, and thermal resistors replace the conventional current or 
voltage generators, voltage differences, capacitors, and resistors 
respectively. Figure 1 shows this equivalent thermal circuit. 


Figure 1—Equivalent Thermal Circuit 


Rruca 





Table 1 defines the various thermal parameters we will be exploring 
in this bulletin. 





Table 1 
Table 1 Thermal Parameters 
[Symbol_[| Parametor__——«[|~—~—=«Units__—+| 


Output Power 
Dissipated power 
Junction Temperature 
Ambient Temperature 
Thermal Capacitor 
Junction to Case 
Thermal Resistance 
Case to Ambient Air 
Thermal Resistance 
Junction to Ambient Air 
Thermal Resistance 
Thermal Time Constant 
(Rrusa * Cry) 

Thermal Rating Factor 


Effective Duty cycle 
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When forward current (lc) flows through the GaAs LED, heat or 
power (Pp) is generated. Most of this heat is generated within: 


(a) The upper section of the chip away from the mount 
area; the “N” area; the cathode. 

(b) The mid section of the chip; the junction between 
the “N” and “P” regions. 

(c) The lower section of the chip, the “P” area, the 
anode. 


Heat is also generated in the contact interfaces and the conductors 
but this is considered negligible. This heat propagates through the 
chip and the mount surface primarily by thermal conduction. It is 
then transferred to the ambient air by thermal convection. All of the 
measurements and data presented in this bulletin were made with 
the air temperature in the room fairly constant throughout the test 
period and zero air velocity in the volume surrounding the device 
except for convection currents. Further, there were no extraneous 
thermal paths. Normal mounting of the devices in PC boards or 
adding heat sinks will improve the heat path. This is not considered 
in this bulletin with the exception of the last four (4) line items in 
Table 2. Rryjq should be considered as Ryyjx in these cases. Table 
2 lists several thermal parameters. 


Table 2 - Thermal Parameters of TRW sale LEDs 


Pie “a TTH | 
GaAs ai Type (107 eas |(10-2s) capt 


OP123/1 24, 
0P223/224 


OP131-133{W), 
0P231-233(W) 


1N6264/5 
0P140/240 
OP160/260 

OP168 

OP290/295 C, B, A 
0P291/296 C, B, A 
0P292/297 C, B, A 
0P293/298 C, B, A 
“P" Dip LED 
OPB706 (LED) 


OP123/124, 
0P223/224''! 


OP123/124, 
0P223/224'2! 
“P" Dip (LED)! 
“P” Dip (LED)4) 
(1) 0P123/124 mounted on 0.062” double-sided PC board. 
(2) OP123/124 mounted in OPB125/253 housing. 


(3) “P” Dip soldered in 0.062” double-sided PC board. 
(4} “P” Dip mounted in standard Dip socket. 


The first four (0P123 through OP136) GaAs LED's are all hermetic 
packages. The maximum allowable junction temperature is 125°C. 
See the example below for one use of Table 2. 


(1) 0P123/124 has Rryja = 980°CW~! 
With AT, = (125°C - 25°C) = 100°C. 





The maximum power that can be dissipated is: 


ie gso°cw-' 


The next three of the units listed are plastic packages. The 
maximum allowable junction temperature is 85°C. 


OP140 has Rryja = 740°CW™! 


With AT; = (85°C - 25°C) = 60°C 

The maximum power that can be dissipated is: 
AT 60°C 

Poimax) = —- = ———- = 81 mW 


Rruja 7 40°CW7| 


The derating factor above 25°C can be readily calculated from this 
information. 





(2) OP123124 = ap a9 mW 
Derating Factor nd elie = 1.02 mw°c-! 
AT, 100°C 
OP140 W 
Derating Factor = = 1.35 mW°C7! 


Most manufacturers will give more conservative deratings than these 
numbers. This is normally due to the devices being used in a quasi 
heat sink. For example, the 0P123/124 is normally mounted in a 
double sided PC board. The OP140 is normally soldered into a PC 
board. This would improve the Rryjq numbers. This becomes readily 
apparent by referring to the Rryja number of 980°C W™ My the 
OP123/124 in free air and the Rryyx number of 240°CW~! when 
the units are mounted in a double sided PC board as shown in Table 
2 or the 400°CW-' when they are mounted in the OPB125 or 
OPB253 housing. There is also a variation in Rryjq brought about 
by a variation in the integrity of the thermal bond between the 
GaAs LED and the mount surface. This is not easy to measure and 
is not adaptable to 100% production testing. 


Temperature Response to a Thermal Power Step 

A forward current step is introduced into a GaAs LED causing heat 
to be generated in the unit and causing the junction temperature to 
rise. The rise in junction temperature follows the formula shown 
below: 


t 
(3) Alt) =O, + Pp x Arya ( -e@ rn 


Where t Is time in seconds 
Pp is dissipated power 
TTH Is thermal time constant 
Rryya 's junction to ambient air thermal resistance 
6, is ambient temperature. 
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The junction temperature will approach its maximum value after 
t= 5 77 or 5 thermal time constants which approximates 50 to 
200 milliseconds. Figure 2 shows the forward current step, the 
resulting power generated within the chip itself, and the rise in 
junction temperature versus time. 


Figure 2—I-, Pp, and Junction Temperature Versus Time 





t(time) 50-200 msec 


Practically, Po will decrease slightly as soon as the junction 
temperature of the chip starts to rise and will stabilize 50 to 200 
milliseconds after the power is applied. This is discussed in more 
detail in the section on power droop. 


At temperature equilibrium, the maximum junction temperature 
(Ojmix) is: 
(4) Ox =O, + Po x Pra 


Where Pp = Ve x Ir 

Ve = Forward Voltage @ Oimx 

6, = Ambient Temperature. 
“For purpose of calculation, Pp = P @ 25°C. The 
resulting error will have minor impact on the answer. 
Since Ve decreases with increasing temperature, the 
resulting answers will be conservative. 


Example: Using an OP133 which has a measured output of 
5.3 mW @ O, = 25°C, calculated the output in a system where 
l- = 40 mA and 6, = 50°C. The Ir versus Pp without heating is 
relatively linear above 5 mA. 


Po (40 mA @ 25°C) = Pg (100 mA) x 40/100 
= 5.3 mW x 0.4 
= 2.12 mW 


The power generated within the LED causing the junction 
temperature to rise is: 


Pp = Ve x Ie 
= 1.5 volts x 0.04A 
= 0.06 watts 


The final junction temperature is: 


6 = Oy + PoRtHsa 
= 50°C + (0.06 x 490) 
= 79.4 
The output power of the OP133 is: 


(5) Pg(@) = Pal25°C) x e~Ki6; - 25°C) 
Py(79.4°C) = 2.12 x @70.008179.4 - 251 
= 1.38 mW 


This constitutes a 35% decrease in output power from the 25°C 
level. The value of K was taken from Table 2. 


Temperature Response to a Thermal Power Pulse 


A forward current pulse is introduced into a GaAs LED. This pulse Is 
shorter than the 50 to 200 milliseconds required for the junction 
temperature to approach its highest value. 


Figure 3 shows the relationship of the current pulse to the power 
pulse to the junction temperature versus time. 


Figure 3—Current Pulse, Power Pulse, and 07.) Versus Time 





t(time) 


When Ir begins to flow, the power generated within the LED causes 
6:1) to follow the relationship: 


ti st<t 


t 
(6) Git) = 6, + PoRTHJA (1 —-e@ TH 


When Ir stops @ time ty, the Pp will stop and the junction 
temperature 6; will start to decrease. This will follow the 
relationship: 


__lp Ras 
(7) Bitty = Oy + | Por (1 -e 7TH )( ri t> to 


Example: A single 1A pulse 100: sec wide is applied to an 
OP136. What will the junction temperature be at the end of the 
100 psec pulse? 
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le 
nae Bjamx = Gi2 + PoRtHJa ( -e rw) 
Oimx(100 psec) = 25°C + (2V x 1A) x 470 (1 -e 2x10? After the second pulse is removed, the junction temperature will 


decrease to a new minimum temperature 6j3. 
= 25°C + 4.6°C = 29.67C Refer to Equation (7). 


Ss Refer to Equation (3), (6). 
Oimx(100 psec) = A, + PoRtHJa ( -e@ TH 


Same as above except t = 1 msec 5 Ip (T = Tel 
7 107 care ection 

Se 6:5 = | Bi +PoRtyja (1 -e TH Ji le 7TH 
Gjyx(t msec) = 25°C + 2x 470 ( -e 2-107 | ? ak ( MA 


This swinging movement of 6; goes on and on with Ajyxin) and Bin) 


= 99 or 0 
25° + 49.55% = 70.5% gradually rising to a stabilized value. At the end of the n' pulse, the 


Temperature Response to Recurrent Thermal Pulses junction temperature is Oj,MX. 
A forward current pulse is introduced into a GaAs LED. At some _tp 
later time, the pulse is repeated. Figure 4 shows the relationship of (8) = Oinmx = Oa + | PoRTHJa ( -e@ TH ) 
Ir to Pp to 6;. 
ence 4 ilSp 
Figure 4—I;, Pp, and 6; Versus Time x | > (: TH ) 
i=0 
When the temperature stabilization point is finally reached, the 6;ux 
becomes: 
_ Tp 
l-e TH 
(3) Oimx = Oy + PoRtHsa : 
P 





vs mm (*—) 


T 
Where n = oor duty cycle 
T 


For small values of (n), the equation simplifies to: 


(10) Bix = Oa + PoRtHuaKett 





; Tp 
t(time) eae os 
1-e TH 
oo Where Kat = ——————— = effective duty cycle 
The junction temperature 6} rises during the first power pulse from _ |p 
Oy to Ox. l-e 0TH 


Refer to Equation (3). : 
Feat 8 
Biimx = 9a + PoRTHJa (1 =8 rw 


__p 
bp (11) Omin = Oa + PoRtHua Kett (< NT TH 
The junction temperature 6; decreases during the off time of the 
power pulse from 81x to 62. The delta temperature or the difference between Ox and Own 


Refer to Equation (7). becomes: 


aL 9 oneal (12) 8; = Ox - 6; 
3 = MX MIN 
Bi = Oy + | PoP ( -e@ 7TH ) (: TTH a. __ Tp 
AG; = PoRtHsa Kett ( -e NTH 


The minimum junction temperature becomes: 








During the second pulse, the junction temperature will rise from 6) 1 
to Bjomx. fee 
| =PoRTHa | 1 -@ 7TH 
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Example: An OP136 is operated at Ir = 1A, n = 1%, Tp = 100 
psec. What is Ox? Bimin? 4)? 


OP136 Rryja = 470°CW~! 





Pp = 1A x 2V = 2W 
to" 
t-e 2x10 
Kett <= = 1.26 x 10°? 
107 
(=e 210 


Refer to Equation (10). 
Ox = 25°C + (2 x 470 x 1.26 x 1072) = 36.7 
Refer to Equation (11). 


10-4 
Oimin = 25°C + (2 x 470 x 1.26 x 1074) (© 2 x | 
= 32.1°C 
Refer to Equation (12). 
AG; = 36.7° - 32.1 = 4.6°C 
Verifying, refer to Equation (12). - 


rea 
AG; = 2 x 470 ( -8 7-107 | 
= 4.6°C 


Power Droop 


The junction temperature of an LED will oscillate between @jyx and 
min under recurrent pulses after the pulses have been on for a 
period of time. The radiant power output (Pp) will decrease during 





the “ON” time as the junction temperature rises from 6;min to Ojmx. 


This is shown in Figure 5 and is called power droop. 


Figure 5— If, Pp, and 6;, and Pp Versus Time 









Oimx 
Oimin 
Poojmin 
Posimx 


t(time) 


This decrease in power out or power droop during the “ON” cycle is 
dependent on 64x and 6;min. Most systems desire this droop to be 


kept below 5-10% in order to limit the influence on system 
operation. The major factors that control this are the forward 
current (Ir), forward voltage drop (V¢), pulse duration (Tp), duty 
cycle ({n), and thermal resistance (Ry a). 


Po(@imin! = Po (25°C) x e~K'@imn - 25°C) 
Pol@imx) = Po(25°C) x @~ KlGjux ~ 25°C) 
By definition, the power droop is: 


POroop = 
Po (@imin) 


(13) Pproop = 1 - @~Kl6imx ~ 8Min) 


Example: An 0P136 is being operated at Ir = 1A and n= 1%. 
What is the maximum pulse width for a droop of 5%? 


Poroop = 1 — 9 KlGimx ~ Gimin! 
0.05 = 1 = g ~ 0.008 (in - Amin! 
Giux - 8min = 6.41°C 

Refer to Equation (12) for A@;. 


7 __lp 
AG; = PoRtHua ( -@ rw] 





6.41 =2x470 (1-e 2-07 | 
Tp = 138 psec | 
Example: What is the power droop if Tp is changed to 100 psec? 


gale 
A6; = PoRtHsa (1 -@ rs] 
ie eee 
=2 x 470 (1 -@ 7-107 ) 
= 46 
Poroop | oe 


= 3.6% 


Example: What is the power droop on the 0P133 under the same 
conditions as the OP136? 


lp = 1A, n= 1%, Tp = 100 psec 


- 0.008 (4.6°C} 


tp 
A6; = PoRtHJa ( -@ rs] 


= (1A x 2.5 V) x 490 ( ~g 1.5 im) 
= 8.07 7 
Poroop = 1 -e@ 
Poroop = 0.0625 = 6.25% 


~-0.008(8.07) 
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Example: What is the maximum power that can be dissipated in 
the OPB950 when Tp is 20 sec, duty cycle is 1%, and droop is 
restricted to 5% maximum? 


Poroop = 1 - e~KlGimx - Buin) 


0.05 =1- p~ 0.008 (Ginx = Omin! 
(imix - Oimin) = 6.41°C 


Te 
AG; = PoRtHua ( -@ rs 


20 «10° 
6.41 = Pp x 250 (1 -e 24107 | 
Py = 4.23 


With a Ve of approximately 2.5 volts, the maximum lr under the 
above conditions would be 1.7 amps. 


Conclusion 

The data presented will allow calculations that effect various power 
levels, pulse widths, and duty cycles on TRW GaAs LEDs. All 
standard products are covered. The pertinent thermal formulae are 
included as a separate section for easy reference. These formulae 
coupled with the information given in Table 2 will allow designers to 
optimize their design utilizing TRW LEDs in the pulse mode. 


Daniel Cognard 


William Nunley 
Applications Specialist 





8. Thermal Formulae 
1. Maximum Power Dissipation 
qj 
RTHJA 
. Derating Factor 
APp 
Al; 
. Effective Duty Cycle 
(Square current pulses) 


Tp 


PoIMAX) = 


=a 
Koff = 


se 
1-e ATH 
. Maximum Junction Temperature 
(Repetitive Pulses) 
Bix = Oy + PoRtHsa Ket 


. Minimum Junction Temperature 
(Repetitive Pulses) 


Tp 
Oimin = 9 + PoRtHsaKert (@ 7TH 


. Junction Temperature Swing 


alps 
AG; = PoRtHJa ( -@ rw] 


. Power Droop 
= | - 9~ 0.008148) 


Poroop 
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Motion sensing with optical interrupters—selecting the proper sensor for optimum system design. 





This application bulletin will discuss many of the variables associated 


with single channel encoding. This will include design considerations 
for using both non-apertured and apertured transistors or 
Photologic™ output devices. Refer to application bulletins 112 and 
116 for additional information. 


General Discussion 


The most common application of optoelectronics is the sensing of 
motion with an optical interrupter. The normal single channel optical 
interrupter module consists of an emitter or energy source and a 
receiver or energy sensor separated by a slot or air gap. The 
interruption of this beam causes an on/off signal from the sensor. 
When the energy path is blocked, the sensor will be “off” allowing 
only leakage current to flow. When the energy path is open, the 
sensor will be “on,” causing significantly higher currents to flow. 
This is often accomplished by placing a rotating plate (or encoder 
disc) in the slot between the LED and energy sensor as shown in 
Figure 1. 


Figure 1 - Tachometer or Motor Speed Monitor 







Optical interrupter 


Shaft Encoder Disc 


Slot 
| Motor 


There is usually an opening or slot in the encoder disc that allows 
the photosensor to be exposed to energy from the LED once each 
revolution. The energy through the slot will cause the sensor to turn 
“on” when the slot is present and turn “off” after the slot goes by. 
This energy pulse will relate the mechanical motion of the encoder 
disc to the electrical signal by giving one pulse per revolution. By 
counting these pulses for a given time interval, the speed of rotation 
may be determined. This gives rise to the “Tachometer” or motor 
speed monitor. 


This encoder disc may be replaced with a fence or comb that passes 
through the same slot. The same logic presented for the encoder 
disc will hold true. One electrical pulse is formed for each opening in 
the fence or comb that passes the LED/sensor pair. Thus the linear 
motion of the fence or comb can be related to an electrical series of 
pulses. Figure 2 shows this mechanical system pictorially. 


Figure 2 - Linear Encoder Relating Distance Versus Pulses 





Metal Comb with .010” 


; Opening and .010” Web 
Mechanical 


Carriage 


Optical 
a“ interrupter 


Analysis of the use of an optical interrupter module for a specific 
application requires several considerations to be analyzed. Most 
design engineers consider cost, functionality, and reliability as goals 
in their design. Most important, however, is total application 
performance. The part must be designed so that minimum support is 
required in a production type environment. This production 
environment begins with the fabrication of the basic design and 
continues through the design performance in subsequent 
sub-assemblies until the final product is complete. The design ts 
considered successful if, once implementation is complete, the 
system runs so smoothly, the designer receives no negative 
feedback. This requires “luck” or a systematic approach to 
understanding and consideration of all major variables. This 
application bulletin will use a tachometer design as the mechanism 
to apply the philosophy of “the successful designer approach.” 
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Non-apertured Encoding | Figure 4 - Optical Beam Interrupter 


Most tachometer applications require a digital signal which can be 
easily processed to determine the speed at which a mechanical 


motion is taking place. There are several variables that need to be * : 
discussed that control this digital signal. Figure. 3 pictorially 
represents the general wave shape that will appear across the load is 
resistor as the slot goes by the sensor. 
| | vs Vout 
Figure 3 — Pictorial Representation of Signal Pulse — { Ri 


The choice of this load resistor is usually the first parameter the 
design engineer must consider. The end result is a TTL compatible 
analog voltage generated across this load resistor. The minimum 

1 2 3 45 67 allowed on-state current and the maximum allowed off-state current 
of the OPB860155 become the first two restrictions on the choice 
of this load resistor. In order to be able to generate a reliable digital 
output, the system must guarantee the analog voltage will swing 


~ 
> 





ae 
ti 


Turn on delay time < 


POINTS DESCRIPTION 


Sensor starts to be uncovered 
Sensor starts to turn “on” 


Gain + a a : Be Sean eeraaches: TMaNimilietunnt On or SolUFanOn above and below the positive and negative going thresholds, 
Turn off delay time < 4 Sensor starts to be covered respectively, of the TTL gate. Figure 5 shows the output of the 
oF eee OPBB60T55 with the resistive load of 1000 ohms, and 10,000 ohms. 


Turn off time < 6 — Sensor is completely covered 
7 — Sensor output of signal current decreases to leakage 


Figure 5 - OPB860155 Output Versus Ry 
As the slot starts to open up the energy path between the sensor 
and the LED, the sensor will start to turn “on.” If the system has 
adequate gain, the sensor will saturate prior to the trailing edge of 
the slot reaching the leading edge of the sensor. The signal level will 
diminish as the slot goes by reducing the energy level to the sensor. 


This time interval from 1 through 7 will remain fairly consistent for 
a given setup. As different units from various production runs are 
substituted, the main variations that will be viewed are: 


a. Variations in slope between 2 and 3 
b. Variations in slope between 5 and 7 


As the system gain increases, the turn on time will decrease and 
the flat portion between 3 and 5 will get wider. In other words, 3 
will move to the left and 5 will move to the right. The turn on 
delay will decrease slightly, moving 2 to the left. The point labeled 
7 will move to the right showing the sensor turn off time has 
increased. This will cause the voltage reading at point 6 to increase. 
As the system gain decreases, the inverse will happen. Points 3, 4, 
and 5 will become one point and start to decrease. Points 1 and 6 
never move. If the circuit is desired to turn on or off at level “X,” 
the “X” will move as these slopes change. 





The OPB860T55 is a commercially available optical interrupter from 
TRW Optoelectronics Division. It has no built-in aperture. It will be 

used as an example for the discussion of the choice of a specified 

load resistor. Figure 4 shows a typical circuit where Voy; will drive 
the input of a TTL gate such as the SN/7414 Schmitt trigger. 
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A study of these photographs will quickly show a positive and a 
negative aspect. As you increase the value of the load resistor, the 
analog voltage swing across it quickly increases. The standard 
product guarantees 500 microamperes of output with a 
20-milliampere input. This corresponds to 500 millivolts across 1000 
ohms and 5 volts across 10,000 ohms. The maximum turn on 
voltage required to trip the SN7414 is 2.0 volts. It also becomes 
apparent that as you increase the value of the load resistance, the 
rise and fall time is adversely affected. The rise time (10% to 90%) 
is 160 microseconds with the 1000-ohm load increasing to 180 
microseconds with the 10,000-chm load. The fall time (90% to 
10%) is 170 microseconds with the 1000-ohm load increasing to 
200 microseconds with the 10,000-ohm load. The frequency 
response is significantly decreased with increased load resistance. 
Keep in mind that the measured rise times and fall times are a 
combination of the electrical rise and fall time of the sensor as well 
as the mechanical rise and fall time of the system. The sensor 
gradually is exposed to the light as it is uncovered and the light is 
gradually removed as it is covered. This increase in load resistance 
may lead to a secondary problem. 


As the magnitude of the load resistor is increased, greater care 
must be taken in the mechanical design to prevent off-state 
problems. This means guarding against spurious light signals that 
may create noise or unwanted signal levels adequate to ave a signal 
pulse when none is there. 


Two other options become potential problem aha Increasing the 
LED drive current will increase the output current. Care must be 
taken as increasing the drive current will also decrease reliability. 
The supplier may be asked to select units that will give a higher 
output. This will increase the cost in inverse proportion to the 
amount of units meeting the new requirements that lie within the 
production distribution. 


Apertured Encoding 


The OPB860 series are available with sensor apertures of .010” 
and .050”. The OPBB60T51 which has a .010” x .040” sensor 
aperture will be discussed. It offers a good alternative to the 
OPB860T55 when resolution becomes more critical. Figure 6 shows 
the comparison of the wave shapes across the 1000-ohm R, of the 
OPB860T55 and OPB8E0T51. 


The waveforms shown in Figure 6 are made with an apertured disc 
that had .025” openings and .038” opaque areas for its total 
periphery. This causes the OPB8607T55 (top trace) not to go 
completely to ground potential which is the cross hatched “x” line 
on the scope faceplate. This is due to the “light bleed” around the 
.038” opaque area causing the sensor to continue conduction. This 
would not be present in single pulses per revolution. Minimization of 
the “light bleeding” can be obtained by making the encoder disc 
(50% opaque-50% open) 25% larger than the width of the 

sensor aperture. The turn on and turn off times are about 60 
microseconds for the OPB860T51 and 80 microseconds for the 
OPB860T55. This is due to the mechanical turn on and turn off 


Figure 6 - OPBBGOTSS (upper) Versus OPBBBOTS1 tlowerl 





times being limited to .010” in the OPBBE0TS! while going as long 
as .060” on the OPB860T55. 


In addition, it is important to keep the encoder disc as close to the 
sensor as possible to further decrease “light bleeding.” Note that the 
output level of the sensor in an individual unit will decrease as the 
encoder wheel moves laterally from the LED or emitter side toward 
the sensor side of the unit. This is shown in Figure 7. 


Figure 7 — Normalized Sensor Output Versus Lateral Slot Opening 
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SLOT WIDTH DISTANCE 


This is brought about because the energy from the LED is not 
collimated and does not have a point source radiation pattern. In 
addition to the encoder position relative to the sensor, the effect 


_ can be minimized by minimizing wobble of the encoder wheel within 


the interrupter slot. In more complex applications where much 
greater resolution is needed, i.e., the width of the LED and sensor 
apertures are decreased to the point that energy from the LED 
cannot be detected by the sensor, the use of a multi-slotted 
aperture called a reticle with a pattern identical to the encoder disk 
is used. (See Application Bulletin 116 for more information.) The 
effect is a shuttering of light. It allows more energy to be sensed 
by the sensor while maintaining high resolution. 


Another solution to the higher resolution requirements is to use 
Photologic™. This improves timing accuracy when it is not 
convenient to have amplification circuitry in close physical proximity 


AGA SAA RIOR OE SN TS SP EI TY I I DE EI ST TEE IEE ISLS SIE INET IT TEE Ta ITE TE TO I TEE ETN EEE LTTE EE ERT LENT WE STE IEEE AIEEE IT EA TL TNT TEE A MO ES EE EE TD 
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to the optical interrupter module. This amplification guards against As long as the required frequency response is slow enough and the 
noise causing spurious signals which could upset system Output is adequate, the OPB860T51 is the best choice from a 
performance. system cost. This is further supported if unused logic gates exist for 


the designer to process the opto signal into a digital output. As the 


Apertured Function Encoding applications become more sophisticated and importance is shifted to 


The solution to the problems presented before is a sensor function. improved performance and simplification of complex processing 

The OPB9GOTS1 is similar in appearance to the OPBBBOTST. It circuits, the OPB960T51 becomes the best choice for the designer. 

requires three leads for the sensor rather than two leads. The A major advantage to the designer is the guaranteed performance 

sensor function is a Photologic™ chip consisting of a photo sensitive from -40°C to +70°C. The result is a much more reliable design 

element and a Schmitt trigger buffer integrated on a common chip. in terms of degradation and system performance. 

The housing contains a .010” aperture in front of the Photologic™ : | 

sensor to allow for high resolution encoding. The frequency response Conclusion 

of the OPB960T51 is improved over the OPB860T51 to 250 kHz The OPB860T55 (non-apertured optical interrupter) will perform 

with typical rise and fall times of 70 nanoseconds. The output is quite reliably in low speed, low resolution encoding. The OPB860 

capable of driving 8 TTL loads over the temperature range of family offers an improvement in resolution. The narrow aperture 

-40°C to +70°C. Figure 8 clearly shows the suitability of the offers superior resolution in linear encoders. The OPB960T51 and 

OPB960T51 when compared to the OPB860T51. the new OPB10000 family (see 1985 Data Book) is the choice 
where higher output levels, speed, and precise resolution are 

Figure 8 required. 

OPB860TS51 @ 25 kHz Refer to Application Bulletins 112 and 116 for additional 

information. 


THOMAS W. SWARD 
Product Manager 


WILLIAM NUNLEY 
Applications Specialist 





OPB960T51 @ 200 kHz 
Sinking 8 TTL Loads 7 
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Optically isolated triac drivers — the solution to home appliance control designs. 





The OPI 3009, OP! 3010, and OPI 3011 series of optically coupled isolators use a GaAs infrared emitting diode input with a 
photosensitive silicon bilateral switch output that functions like a triac. These parts may be used as the interface between the 
electronic controls of a home appliance and the power triac used to control the load. An added advantage is obtained from 
this approach since the user of the appliance is isolated from the 115 VAC line by the optically coupled isolator. This appli- 


ance bulletin will discuss several variations of input and output circuitry necessary to perform this type of control. - 


GENERAL DISCUSSION 


The OP! 3009 series requires a minimum of 10 to 30 mA of. 


LED current (depending on the device specified) to latch 
the output into the “ON” condition. The control pulse to 
the LED must have adequate drive capability to supply, this 
current. When the control or signal pulse is applied and the 
output is latched into the “ON” condition, the bilateral 
switch will sink up to 100 mA AC. This current would nor- 
mally be used as control or gating current for a power triac 


or as drive current for any load requiring less than 100 mA. | 


When the control or signal pulse current through the LED is 
removed and the bilateral switch output is in the “OFF” 
condition, the output current will drop below 100 nA at 
rated VprRmM at room temperature. Thus, the AC load is 
controlled by a signal pulse from the control electronics 
through the optically coupled isolator, and users giving in- 
puts to the control electronics will be isolated from the line 
voltage by the coupler. 


PERFORMANCE CHARACTERISTICS 


The control pulse from the electronic controller may be 
used to control any number of loads. In a dishwasher, it 
might control: 


Water Solenoid...............08. “ON” or “OFF” 
DrainPump............00 ee eee “ON” or “OFF” 
Circulating Fan................0.5 “ON” or “OFF” 
Heating Element* ..... Ti pieers eases hh “ON” or “OFF” 


*The heating element could also be controlled as a percentage ON/ 
OFF by varying the control pulse width within a time period for 
different levels of heat. If one minute time periods were selected, 
the input control could pulse the heating element ‘‘ON” a maximum 
of 7200 times within this minute for 60 cycle AC, or any percentage 


of that time. 


INPUT REQUIREMENTS 


An electronic controller for the dishwasher functions would 
need a minimum of four control elements. If the micro- 
*processor used as the controller were MOS with a sink capa- 
bility of 0.5 mA or less, amplification of the control pulse 
would be required to actuate the coupler. A hex buffer or 
inverter could provide this amplification and control the 
four functions leaving two buffers or inverters unused. 


Table 1 shows the components required. The schematic is 
shown in Figure 1. For supply voltage of 12 or 15 Volts, 
use one of the circuits shown in Figure 2. 


When the circuit has to operate below 25°C, the drive to 
the LED’s must be increased. A 10% increase will allow 
operation to O0°C. The curve for this is shown on Product 
Bulletin No. 2076. The drive must also be increased to allow 
for operational. life degradation. Increases of 30% on the 
OP! 3009, 15% on the OP! 3010, and-10% on the OPI 3011 
should allow operation for 50,000:hours. 


TABLE 1 





Ry (ohms) | Ry(ohms) | Ry(ohms)| 
7 Ree OPI 3009 | OPI 3010 | OP! 3011 Bind 
| 30mA 15mA | 10mA |.” 


- FIGURE1 3 


Typical Input Circuitry for Low Control Current Values 
Signal Input Low — Isolator Output “ON” 
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The optical coupler can be driven in this manner from any 
type of eléctronic controls which have output levels too 
low to drive the coupler directly. If the output current sink 
levels are adequate to drive the coupler directly, the designer 
can select the appropriate coupler. 


The hex buffer may not be the most economical method 
for supplying the control current required by the optical 
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coupler if the electronic controller is used to control only 
one or two functions. In this case, the circuits shown in 
Figure 2 may be more desirable. The first two have identical 
function performance to the circuit shown in Figure 1, 


while the third one is equivalent to replacing the buffer 


with an inverter. The gain of the transistors shown is ade- 
quate to drive any of the optical couplers with 0.5 mA of 
signal current. Ry should be selected based on the supply 
voltage and the LED current required to operate the opti- 
cal isolator. A base current limiting resistor may be used in 
circuit 3 if the drive ievels exceed 0.5 mA. 


FIGURE 2 
Input Circuitry for Small Number 
of Control Functions 
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CIRCUIT 3 
(SIGNAL INPUT “LOW”, ISOLATOR OUTPUT “OFF"’) 


The input drivers shown in Figures 1 and 2 are adequate to 
cover the normal type of electronic controllers. 


OUTPUT REQUIREMENTS. 


The output of the coupler will vary as a function of the in- 
put signal or control pulse and with the type of load. Figure 
3 shows the principal voltage and current waveforms across 
the power triac or the bilateral switch when the load is re- 
sistive. The triac turns ““ON” when the signal pulse is ap- 
plied and the gate current exceeds the minimum triac gate 
current. If the gate or control signal is removed at time To, 
the device continues to conduct until the instantaneous 
current approaches zero. The device is now in the “OFF” 
state. Current will drop to the leakage value and the device 
supports the source voltage across its main terminals. Figure 
4 shows a typical output circuit for a resistive load such as a 
heater element. The 180 ohm resistor is added to protect 
the photosensitive bilateral switch in the optical coupler 
from current surges. 


FIGURE 3 _ 
Principal Voltage and Current Waveform 
with Resistive Load 
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FIGURE 4 
Output Driving Resistive Load 
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When the load is inductive (fan motor, water pump, sole- 
noid), additional precautions must be taken. Figure 5 shows 
the power triac or the bilateral switch principal voltage and 
current waveforms with an inductive load. When the con- 
trol pulse is turned “ON” the triac will turn “ON” after the 
minimum gate turn-on current is exceeded. 
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FIGURE5 
Principal Voltage and Current Waveform 
with an Inductive Load 
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In a circuit with an inductive load, the voltage leads the 
current by some phase angle ¢ as shown in Figure 5. When 
the gate or trigger current is removed at time T5, the bi- 
lateral switch or the triac will continue to conduct until the 
current drops below the holding current level. The voltage 
drop across the inductive load will then be impressed across 
the main terminals of the device. The rate at which this 
voltage is impressed is primarily governed by the character- 
istics of the bilateral switch or triac and the characteristics 
of the inductive load. The rate of voltage change across the 
main terminals of the control device when the device cuts 
off is called ‘“‘commutating’’ dv/dt. When the device is off 
and the sustaining line voltage is being blocked, the dv/dt 
drops to “static” dv/dt. The rate of change of either com- 
mutating or static dv/dt may be adequate to turn the de- 
vices on. The addition of a “snubber” network will reduce 
the rate of voltage rise seen by the control device by form- 
ing a parallel RC path. Figure 6 shows the output circuit 
with the snubber network (shown with darkened lines) 
placed across the main terminals of the power triac. 


FIGURE 6 
Application of ‘‘Snubber’’ Network 
for Inductive Loads 
{---4 
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Table 2 shows the values of Ry and C; for ranges of power 
triac gate current from 10 to 100 mA while maintaining the 
trigger voltage, Vin, at ~ 40 Volts. 





TABLE 2. 
Value of R; and C, for Various Gate Current Ranges 
















Vi 
Trigger 
Voltage (V) 


IGtT(ma) Ry (82) Cy (uF) 


1. The 180 ohm resistor is chosen to limit the surge current 


into the coupler. It is: 

The 180 ohm resistor is the closest 10% standard value 
above 150 {2 to limit the C, discharge current to less 
than 1.2A. 


2. The R;C; time is obtained by: 
dv/dt = Vi o¢¢/R1C1 (Worst Case) 
Static dv/dt (T, = 70°C) = 8.0 V/us = 8x 10° V/s 
Ww 
: ge as Vise (dv/dt) = mir : 
x10 


If the gate is to be triggered at ~ 40 Volts and re- 
quires 100 mA of Igr, then: 


(180 + Ry) = Vin/IGt = 40/1 = 400 2 
Ry = 2202 
R1C, =22.5 x 10° sec 
Cy =22.5 x 10° / 220 = 0.1 uF 
Solving more precisely for Vin: 
Vin = (100 mA x 18082) + (100 mA x 2202) + 
(VpRop in coupler™ or 3.0 V) 
Vin = 18+ 22+ 3 = 43 Volts 


The triac will trigger at 43 Volts with 100 mA of gate 
current with Ry =220 Qand C, = 0.1 uF and will sus- 
tain a worst case dv/dt of 8.0 V/us. 





= 22.5 x 10°8 


*From Product Bulletin 2076 


Figure 7 shows a typical layout of a system using a micro- 
processor driving a hex buffer, which in turn drives 6 opto 
couplers. The isolators are in turn driving: 


1. Aresistive load of < 100 mA directly. 

2. An inductive load of < 100 mA directly. 

3. A power triac with gate current = 100 mA driving a 
heating element. 

4. A power triac with gate current 2 100 mA driving a 


water pump. 
5. A power triac with gate current = 100 mA driving a 
fan motor. ; 
6. A power triac with gate current = 100 mA driving a 
solenoid. 


LLL IE LT ERE RELA PL NT I TS EITC EN IIT DERE E EE TEER IT TE RTS IIE SE LEE RE SIE TIS TEE TOL NTRS SR LEN TESTE at EE I CLE TE TOT SILER TS EIT IEE SETTLE EE TEES TD 
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The additional connection shows the transformer from the The dashed line shows the separation of high and low 
115 VAC line which provides the DC power supply for the voltages. 
hex buffer, opto coupler inputs, and the microprocessor. 


FIGURE 7 
Block Diagram Layout of System 
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CONCLUSION where 220 VAC replaces the 115 VAC line voltages. The . 


The OPI3009 series offers a versatile combination of inter- introduction of the OPI3030 and OPI3040 family with zero 
faces between electronic controls and the load in home voltage crossing further expanded the series by eliminating): 


appliances. The introduction of the OPI3020 family has the need for a ‘‘snubber’’ circuit in applications where an 
expanded this series to allow interface in applications inductive or capacitive load is driven. 





GEORGE MAGOUN 


BHARAT SHAH 
Product Engineer 


WILLIAM NUNLEY 
Applications Specialist 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Soldering to semiconductor leads — a supplement to manufacturer's specifications. 





Normal lead soldering information furnished on semiconductor product data sheets is limited to the maximum temperature, 
the maximum time at this temperature and the minimum distance from the temperature to the case of the unit. This bulletin 
discusses some of the aspects of soldering using an iron, a pot, or a flow bath. This will involve discussions of both hermetic 
or metal packaged parts and plastic encapsulated parts. 


GENERAL DISCUSSION 1. Limiting the maximum temperature of the iron by con- 
trolling the power to the iron. The slower the operator 


A variety of different methods are used to make a solder : d 
Y is, the cooler the iron should be. 


joint between a semiconductor product and the circuit to 


which it is wired. Care and expertise are required to mini- 2. Careful selection of proper solder, flux, iron, tip and sur- 
mize unit loss and maximize unit yield. A few technique face preparation can minimize problems. 
improvements, and suggestions as to proper solder and flux 3. Verbal explanation, knowledgeable tutoring and assist- 


selections are discussed. Familiarization with the points 


: : : : : Jee ance, and pictorial examples can also be helpful. 
brought out in this bulletin will assist the user to minimize 


solder problems. - 4. Proper design of the work station to minimize fatigue 

and encourage repeatable operator steps such that the 

PERFORMANCE CHARACTERISTICS solder operation is done in the same sequence by the 
A typical data sheet will have the following information in same motions. 

the absolute maximum ratings: 5. Once the technique is learned, it is very important to en- 

Lead Soldering Temperature................ 240°C courage speed. Normally, the higher the output, the 

| (1/16 inch from case for 3 seconds) higher the quality level once the basic technique has 


These conditions except for “time’’ are readily controlled been mastered. 


in flow soldering and solder pot applications. It becomes 6. Design of the PC board land patterns with the unit and 
difficult to control the maximum temperature in solder method of soldering of uppermost importance can be 
iron applications. The normal solder used is 60/40 lead tin of significant help. The subsequent discussion on solder- 
which softens at 180°C and flows at 220°C. If the tempera- ing of the pill package will illustrate this. 

ture of the iron or the time it is in contact with the solder 

lead interface is not controlled, the 240°C can be signifi- Table | lists the solder, flux, dwell times and distances 
cantly exceeded. Several techniques or controls are helpful recommended by TRW on their hermetic and plas- 
in preventing this overheating. tic encapsulated components. 


TABLE ! - Soldering Components Listing 


MAX DWELL DISTANCE 


PACKAGE TYPE OF SOLDER TYPE OF FLUX TIME FROM CASE 


COMMENTS 


Flow Soldering 


Hermetic 63/37 Tin Lead Bar Active Rosin foaming 10 Sec 1/16" Except for ‘‘pill’’ packages 
flux (Kester 197 is 
suitable) 10 Sec 1/16” 


Plastic 63/37 Tin Lead Bar 
Solder Pot 
Hermetic 63/37 Tin Lead Bar 


10 Sec 1/16” Use water white rosin 
flux on pills (Alpha 100 
10 Sec 1/16" is suitable) 


Kester 1544 is 


Plastic 63/37 Tin Lead Bar stable 


Solder iron 


Hermetic 60/40 Tin Lead Wire 3 Sec 1/16” If fluxing is required, use 
Rosin Core, as small a mildly activated rosin flux 
diameter as possible 3 Sec 1/16” dispensed from hypodermic 
needle. Kester 1544 is suitable. 


Plastic 





All rosin flux residue can be removed with isopropyl! alcohol and water rinses. (All recommended fiuxes are rosin base.) 
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The pill package (OP 600—OP 123 types) requires more 
care than any other package. The unit is designed for solder 
contact on either side of a PC board by any of the three 
techniques. It is not normally flow soldered since two 
passes must be made through the machine, and tooling can 
be complicated. Care must be taken in the PC board design 
to prevent subsequent problems. The mounting hole should 
be drilled to 0.0625” +0.001". The following should be 
considered when designing the land area for the lens side of 
the device: 


FIGURE | 
PC Land Pattern Design 
— 0.0825” 
MIN 
METAL 
0.0625” SPUR 
DIA 
1 2 3 


1. If space permits, allow a minimum of 0.010” on either 
side of mounting holes. 


2. Design with cutaways when lands are narrow or consis- 
tent orientation of tabs is desired. 


3. Hole off center with narrow lands will create fingers of 
land pattern due to ‘‘undercut’”’ that may short the unit 
as the package is inserted into the hole. 


The two desirable factors are: To have as much surface area 
of land pattern adjacent to the unit as possible to ensure 
support of both lens mounting tabs to prevent tilting, and 
to provide mechanical strength of land pattern when unit 
is being reworked or removed. 


HAND SOLDERING 


Once the packages are inserted into the PC board, the board 
should be turned so lens side is down and resting on a hard 
rubber or similar surface that will prevent damage to the 
glass lens but firmly support it. The operator will then press 
firmly down on the board with one hand. The iron is held 
in the other hand with the tip resting on the land pattern 


WILLIAM NUNLEY 
Applications Specialist 


HOWARD BROWN 


approximately 1/4” from the unit. The tip is slowly moved 
toward the unit; while watching the land pattern melt 
ahead of the tip. The speed of travel is as fast as the opera- 
tor can handle the movement comfortably ensuring the 
land pattern melts. At the time the tip reaches the unit, 
solder is fed by the hand resting on the board without re- 
moving the downward pressure. The iron is wiped around 
the unit at the same rate of travel as was used on the land 
pattern. Once the 360° circle is complete, the solder wire 
is removed. The operator may make another 360° turn 
with the iron. Experience will show the best way. After all 
the plug sides are soldered, the board wili be inverted and 
the lens tabs will be soldered to the two land patterns. The 
same technique is used except omit the 360° circle. The 
tabs are soldered in two operations. 


SOLDER POT or DIP SOLDERING 


A popular method of soldering pills in PC boards, when the 
design permits, is dip soldering or immersing the pill in the 
PC board in molten solder. The following conditions called 
out in Table I! should be used. 


TABLE tl - Dip Soldering 
Temperature of solder .............06- 230°C +5°C 


Insertion or retraction rate ......... 0.25 inches/second 
Dwell. TiMe@c8 bod os Be atee ee eee ss 3—5 seconds 
Pa 6 cane oreians Meant ese ee “"R” type (non-activated) 
PIUX DUGHON e wacdd. ao a ee oo a A wee eS Methanol 


CAUTION: After removing from the solder pot, the unit should be 
held still until the solder has hardened. Vertical insertion and re- 
moval with minimum lateral movement is required for minimum 
problems (inadequate coverage or shorts). There should be a mini- 
mum of 0.025” clearance between lands to prevent bridging. 


All solder joints on all other packages in 0.062”’ PC boards 
should be soldered on the side away from the component. 
This guarantees the minimum distance of 1/16” from de- 
vice to heat source. On open air solder joints, a pair of long 
nose pliers or some other heat sink gripping the lead between 
the joint and the unit can prevent problems. By following 
the information given above and exercising good judgement 
and common sense, the user will encounter very few prob- 
lems related to solder joints on TRW components. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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TWO CHANNEL OPTICAL INTERRUPTERS MAY BE USED FOR DETERMINING DIRECTION 
OF ROTATION, SPEED, AND THE RELATIVE LOCATION OF A ROTATING SHAFT 





TRW has two types of dual channel optical interrupters available. 


The OPB 822 family has two side-by-side channels 


on 0.212” centers and the OPB 831S20 has two vertical channels on 0.200” centers. These standard parts may be used for 
determining direction of rotation, speed, and relative location of a rotating shaft. This bulletin will discuss some of the design 


aspects of two channel encoding along with circuit concepts and unit performance. 


GENERAL DISCUSSION 


Rotational direction of a shaft can be readily determined 
by utilizing the two channels of an optical interrupter, an 
encoder disc with a number of openings around the circum- 
ference, and some simple electronics. The speed and relative 
shaft location information is available as a by-product and 
requires some additional electronics. 


Figure 1 is a pictorial definition of terms used in this bul- 
letin and should be referred to for clarification. A period is 
defined as 360 electrical degrees or the mechanical width of 
one opening plus one closure at the central point of the slot 
near the circumference of the encoder disc. When using a 
vertical, dual-channel unit, the outer row of periods are nor- 
mally offset by 90 electrical degrees, or 1/4 period, from 
the inner row of periods. This will cause one channel to 
turn on approximately 90 electrical degrees ahead of the 
other as a function of rotation. In shaft encoding termi- 
nology, quadrature is the term defining determination of 
rotational direction by the phase relationship between the 
outputs of the two channels. System design normally uses 
90° for this phase shift. Speed can be determined by accu- 
mulating the number of signal pulses for a fixed period of 
time, dividing by the number of periods per revolution thus 
obtaining the revolutions for this time period. Relative loca- 
tion is determined by dividing 360 by the number of periods 
around the circumference. A pulse is generated for each of 
these rotational segments. Counters may be used to relate a 
certain number of pulses to a desired action. This bulletin 
will describe the method of obtaining the three pieces of 
information (rotation direction, speed, and relative location) 
rather than what is done with the information. 


PERFORMANCE CHARACTERISTICS 


The OPB 822SD is used as the demonstration interrupter 
to describe method and operation. Apertures (0.010 x 
0.080’) are mounted in front of both sensors and LED's. 
The 0.010” dimension is perpendicular to the rotational 
vector of the encoder disc at the slot between the sensor 
and LED. A system is desired with 2° mechanical resolu- 
tion of rotational movement, thus 360°/2 or 180 cycles or 
periods around the circumference. Each cycle or period 
corresponds to an opening and a closure in the encoder disc 
passing a sensor and LED combination. 


See Application Bulletins 108 and 116. 


FIGURE 1 
Pictorial Definition of Terms 






ENCODER DISC 


OPB 822SD WITH DOUBLE APERTURES 
OF 0.610” x 0.080” ON 0.212" CENTERS 


DETAIL A-A 


DISC RADIUS 


PITCH RADIUS 
0.020" SLOT OR OPENING* 
0.030” CLOSURE i { 
t 
g i 0.050” PERIOD (180 
0.100 


LOCATED AROUND 
.100” CIRCUMFERENCE) 
SLOT LENGTH 


* The sides of the slots lie on the extension of the two radii that are 
1.432” long and 0.020” apart at the chord that defines the width of 
the center of the slot. The contained Z at that point is 0.89. 


DETAIL B-B 
APERTURES IN 
OPB 822SD ae 
ENCODER DISC 
B CHANNEL A CHANNEL 
CW CW 
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An off-multiple of periods between the center line of the 
sensor apertures (0.212’’) is required for the 90° phase shift. 
This off-multiple can be 1/4, 3/4, 1-1/4, 1-3/4, 2-1/4, 2-3/4 
etc. periods. For example, a period of 0.050” will yield 
4-1/4 cycles or periods in the 0.212” distance between 
these apertures.” The radius of the encoder disc is deter- 
mined to be 1.432”. (0.050” period x 180 periods per revo- 
lution x 1/2 7 = radius). The opening in the disc should not 
be less than 0.010” as this would decrease the guaranteed 
output signal. A good rule for designing encoders is to keep 
the ratio of the opening to the closure at 2/3’s. The disc can 
now be specified as: 


Pitch radius — 1.432” (From center of wheel to ¢ of slots 
and apertures) 

Slot length — 0.100” (0.020” tolerance above 0.080’ 
aperture) 

Disc radius — 1.562” (0.025” tolerance between disc and 
bottom of slot) 


Openings — 0.020” on chord @ 1.432” radius (180 required) 


Closure — 0.030” on chord @ 1.432” radius (180 required) 


Disc material and thickness — Polycarbonate plastic, 0.060” 
thick 


Crosstalk will not occur due to the narrow apertures 

(0.010’’) on both sensor and LED. This disc was then paired 

with the circuit shown in Figure 2. 

* 0.212 
off-multiple 
= pitch radius. 


x mechanical resolution (pulses/revolution) x 1/2 7 


As shown in Figure 2, channel ‘’B”’ provides the ““D” input 
and channel “A” provides the “‘clock’”’ input to the SN7414. 
(The SN7414 converts the relatively slow transitions from 
the mechanical motion to TTL compatible rise and fall 
times.) Since channel “‘A” clocks the latch at its positive 
transition, the state of channel “B” at ‘‘D” determines the 
state of the latch. If the ‘“‘YQ”’ output of the latch is high (1 
state) then the “D” input was high when channel “A” 
turned “ON”. Thus channel “B”. turned “ON” prior to 
channel “A”. This implies counterclockwise direction of 


FIGURE 2 — Schematic for Determination of Rotation Direction, Relative Position and Speed 
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rotation. For clockwise rotation, channel “A” turns on 
prior to channel ‘“‘B” and the “OQ” output of the latch will 
be low (0 state). The pulses at A out or B out may be used 
for speed and/or relative location. Speed may be determined 
by counting the output pulses for a given time period and 
dividing the total count by 180 (pulses per revolution). 
Relative event location may be controlled within approxi- 
mate 2° accuracy (380°) by specifying the number of pulses 
between related events. For example, 45 pulses would cor- 
respond to 1/4 rotation or 90 mechanical rotational degrees. 





The photographs shown in Figure 3 demonstrate the ‘’0” 
and “1” level for clockwise and counterclockwise rotation. 


The left photograph shows a “0” level denoting clockwise 
rotation. The right photograph shows the opposite. Addi- 


tional circuitry may be added using the time base pulses 
already present. If a third interrupter channel were added 
that could relate back to a fixed location of the shaft, then 
the relative location could be changed to true location. This 
might become the left margin control, right margin control 
and/or index for-next line control. All of these functions 
could be performed quite easily. The same technique may 
be used in linear motion where the encoder disc is replaced 
by a comb with a series of openings and closures. The direc- 
tion of movement, speed, and the relative location of the 
comb could be used as discussed before by molding the 
comb with the openings 0.020” wide by 0.100” high every 
0.050” length along the comb. 





FIGURE 3 
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Clockwise Direction 


Counterclockwise Direction 


Operating Frequency 10 kHz 


CONCLUSION 


In summary, this is a very versatile technique for relating 
electrical signals to linear or rotational motion, speed and 
either relative or true location of that motion. 


RICHARD DAHLBERG 


WILLIAM NUNLEY 
Applications Specialist 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Reflective Assemblies — Design considerations for single-sided sensing applications. 





General Discussion 

A reflective assembly generally consists of a single emitter and 
sensor in the same housing. This provides a major mounting 
advantage because optical access to the surface to be sensed is 
required from only one side. However, this can lead to a wide 
variety of design variables involving mounting configurations, 
reflective surfaces, and sensing circuits. 


Designers are often faced with conditions that prevent reflective 
assemblies from being used as specified by the manufacturer. 
Reflective surfaces may be different than specified, or the gap 
between the assembly and the reflective surface may be greater or 
less than specified and/or cannot be consistently maintained. The 
mounting requirements may make tight contro! impractical and/or the 
“contrast ratio”! may have to be improved. 


TRW offers several reflective assemblies providing the designer with 
alternative solutions to these problems. 


Performance Characteristics 
TRW Optoelectronics Division makes two types of reflective 
assemblies; focused and unfocused. 


A. Focused Reflective Assemblies 

The focused version is made from discrete devices with convex 
lenses. Figure 1 shows three versions of this configuration. (Discrete 
devices are internal to the housing and are not shown.) 


Figure 1 - Focused Reflective Assemblies 





é 
\ 





\ 
i 

i 
é 
yy 


OPB708, 709 


OPB703A 


OPB125A, 253A 


In this device type, the on-state collector current, Icjgy), peaks when 
a reflective surface is placed 0.100” to 0.200” (2:5 to 5.0 mm) in 
front of the assembly. 


Icon} iS the collector current created from the reflected infrared 
radiation emitted from the LED and detected by the sensor from a 
reflective surface. Icjqy) maximum is 75% of the distance to the 
intersection of the optical axes of the LED and photosensor. In other 
words, discretes focused to a reflective surface at a distance from 


(1) The ratio between the minimum and the maximum amount of reflected infrared radiation 
seen by the sensor. . 


the housing of .200” would have an approximate peak lpn) at 
.150”. This is due to the emitted radiation following a diverging 
pattern rather than a straight line through its center line and the 
sensor viewing a converging pattern rather than a straight line 
ihrough its center line. The angular mountings of the discretes are 
ideal for detecting the presence of a polished or specular surface. 


B. Unfocused Reflective Assemblies 

The unfocused version is made from discrete devices with plano or 
non-magnifying lenses. Figure 2 shows two versions of this 
configuration. 


Figure 2 
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In this type of device the Icigy) peaks when a reflective surface is 
placed 0.050” to 0.080” (1.25 to 2.0 mm) in front of the assembly. 
The units are designed for mounting in sockets or printed circuit 
boards. Plano lenses make unfocused assemblies ideal for detecting 
the presence of diffuse surfaces. 


Figure 3 shows variation in output versus distance from a given 
reflective surface for both focused and unfocused devices. 


Figure 3 — Normalized Collector Current vs. Distance to Reflective Surface 
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C. Variations in Signal Level 

The signal level from the reflective assembly can vary for a variety 
of other reasons. An understanding of these variables is necessary 
for successful design: 


1. Variations in Distance (or inconsistency in placement of reflective 
surfaces). Since the output from the sensor will decrease (see Figure 3) 


Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, 


as the distance between the reflective surface and the assembly 
increases, the designer must either minimize the physical variation. or 
compensate for it in the electrical design. Table 1 shows the 
magnitude of signal changes at various distances. 


Table 1 - Typical Variation in Signal Level with Distance Changes 
(Data Sheet Conditions for Iciqn) . 


OPB711 
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34 wh 
. 1111 yA 726 uA 
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(a) D is distance from assembly face to reflective surface. 
(b) Reflective surface is 90% diffuse reflectance Kodak neutral white test card. 





This phenomenon can be used to an advantage in certain reflective 
applications. Figure 4 shows an OPB125A sensing gear teeth. Good 
contrast ratios are obtained since the distance to the reflective 
surface significantly varies. Figure 4 also shows an OPB7O6 used as 
a tachometer. The cutout in the encoder wheel allows one pulse per 
revolution. The OPB125A uses sensitivity vs. distance while the 
OPB706 uses sensitivity vs. reflective surface at a given distance. 


Figure 4 - Applications vs. Contrast Ratios 





OPB125A OPB706 


2. Variation in Reflectivity of Surfaces-Many designers make the 
initial mistake of assuming that a photoserisar will see infrared 
radiation the same way the human eye see. visible light. This 
frequently is not the case. In fact, a black surface and a white 
surface can have similar reflective properties when illuminated with 
infrared radiation. Tables 2 and 3 show the variation in signal level with 
different reflective surfaces. 
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Table 2 - Focused Reflective Assemblies 

Typical Icion) (Signal) vs. Reflective Surfaces 

(Standard Data Sheet Conditions used for distance, LED forward current and 
sensor supply voltage) 

Focused Reflective Assemblies 














= 


4850 pA 6880 yA 


pw =.20"| D=.20" | D=.1s0" | D=.20" | D=.150" | 

| 2 _[__ 680 wA | 33850 wA | 5890 yA | 6340 wA | 39120 pa | 
34.56 WA 13.23 yA 
4 

| 8 | 5148 pA | 2260 pA | 230 wA | 400 yA | 1810 pA | 
7 [419 pA | 1660 pA | 410 pA [460 yA | 3010 pa | 


1020 
7980 


7 
oa a 
erie 
HO pA | 462 ph | 


= 


& 







6450 
3490 pA 6050 yA 





36.07 uA 24.78 uA 
0.24 pA | 9.17 pA 1.08 pA 





Notes: 

(a) D is distance from assembly face to reflective surface. 

1. Aluminum foil tape (shiny, efficient reflective surface). 

2. Alzak {similar to 1). 

3. Alzak painted with Flat Black Velvet (3M #101-C10 Black). Painted surface 
destroys shiny reflective surface and gives velvety matte finish. 

4. Kodak 90% diffuse reflectance neutral white paper. 

5. White bond paper. 

6. No. 3 graphite pencil on white bond with entire viewing of sensor shaded by 
graphite mark. 

7. Mylar magnetic tape. 

8. Clear, smooth plastic tape finish. 

9. Same as (8) except matte finish. 

10. Same as (8) except blue color. 

11. Same as (10) except matte finish. 

12. Same as (8) except red color. 

13. Same as (12) except matte finish. 

14. Same as (8) except gray color. 

15. 3M Tape No. 476 (a dull black surface). 

16. No reflective surface. 


Several interesting observations can be made. 
|. The shiny metallic surfaces of (1) and (2) give the best 
reflectance. 


ll. The black velvet paint gives excellent contrast between (2) and (3). 


lll. The signal level drops when using diffuse reflectance, (4) neutral 
white paper, bond paper (5), or mylar magnetic tape {7). 


IV. The graphite pencil mark gives relatively small change since it 
both improves the reflectivity (smeared shiny graphite) and disrupts 


the pore fibers of the paper. 


V. Plastic surfaces do not reflect as well as polished surfaces. 
Examples: (8), (10), (12), (13) 


VI. Plastic matte reflects almost as well as plastic smooth surfaces. 
Examples: (8) versus (9); (10) versus (11); (12) versus (19). 


Vil. Color makes very little difference. Examples: (8), (10), (12), and (14), 
or (9), (11), and (13). 


Vill. The 3M tape #476 is an excellent non-reflectinig surface (15). 
IX. The best non-reflecting surface is no surface (16). 


Table 3 - Unfocused Reflective Assemblies 

Typical Icion) (Signal) vs. Reflective Surfaces 

(Standard data sheet conditions used for distance, LED forward current and 
sensor supply voltage] 


Unfocused Reflective Assemblies 


 Surtecs | OPB706 OPB707A OPB711 OPB712 
Surface 









| 1 | 1880 pA | 53080 wa | 140 uA | 91680 yA 
| 2 | 1000 wa | 54260 vA | 1220 yA | 29880 pA 
| 3 | 980 xA | 62360 wA | 1220 wA | 29160 yA _| 
| 4 | yA | 8400 A | at A | 1160 yA 
2 ee pA | 41920 pA _| pA | 620 pA | pA | 21900 pA | pA 

130 nA 
Ete 
festa 
aes 
ee 






10 
47570 pA 
| 10 | 985 A | 52260 pA 

30800 yA 

31500 A 
| 13 | 972 pA | 82520 yA | 1380 yA | 31200 pA _| 
| 14 | 47a pA | 39340 pA | 650 pA | 24260 pA 
|e | MA | AR A | 84 A | 1400 pA 
Ee 
Notes: 


(a) D is distance from assembly face to reflective surface. 
1. Kodak 90% diffuse reflectance neutral white paper. 
2. Aluminum foil tape (shiny reflective surface). 

3. Alzak tape (similar to 2). 
4 
5 


1 
2 
3 
4 
5 
7 
10 
11 
12 
13 
14 
15 
16 





4.32 pA 





. Alzak painted with Flat Black Velvet (3M #101-C10 Black) paint. 
. White bond paper. 

§. No. 3 graphite pencil on white bond with entire viewing area of sensor shaded 

by graphite mark. 

7. Mylar magnetic tape. 

8. Clear, smooth plastic tape finish. 

9. Same as (8) except matte finish. 

10. Same as (8) except blue color. 

11. Same as (10) except matte finish. 

12. Same as (8) except red color. 

13. Same as (12) except matte finish. 

14. Same as (8) except gray color. 

15.3M Tape #476 (a dull black surface). 

16. No reflective surface. 
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The same type of observation can be made about unfocused 
assemblies as were made on focused assemblies with one exception: 


The Kodak 90% diffused reflectance neutral white paper offers the 
best reflective surface. 


The information in Table 2 and Table 3 can be used to design the 
surface in your system. 


3. Variations in Reflective Surface Size-Another problem may arise 
as a result of the size of the reflective area. An optimum sized 
reflective surface would be one which will yield no increase in Icion) 
when its size is increased. Then as the size of the reflective surface 
shrinks from the optimum size the signal level will decrease. As a 
result, these units are better used as surface detectors than as mark 
or line detectors. 


4. Variations in Icon) from Assembly to Assembly-There is a wide 
Icon) variation from assembly to assembly. Table 4 shows this 
variation. 


Table 4 - Minimum, Typical, and Maximum Icion)!1) 
(Data Sheet Conditions for Icon) 


[Sensor | law Min. | Town Typ. | _Teow Max. ® | 
Fopavoga | 200 pA | 600uA | 1100 yA 











| 1000 pA 
1820 uA 
69400 










OPB707C 10000 pA 20000 pA 39300 pA 
OPB711 | 350 pA 700 pA 1950 yA 






OPB/12 20000 pA 40000 pA 60000 pA 


Notes: (1) Measurements taken using an Eastman Kodak neutral white test card 
having 90% diffuse reflectance as a reflective surface placed at the optimum 
distance from the assembly head. 


(2) The maximums are not a guaranteed specification as they are calculated from 
the two sigma points based on the distribution. 


5. Variations in Signal Levels Due to Sporadic Problems—Spurious 
reflections due to illumination from outside sources may cause false 
triggering. Also foreign material can decrease the desired “on” signal, 
depending on what it is and where it is located. Consideration must 
be given to these sources. 





D. Applications 

A variety of applications are well suited to reflective assemblies. 
a) The variability in output versus distance can be used to detect 
variations in surface location. 


b) The variability in reflectivity can be used to measure surface 
roughness. | 


c} Liquid level sensors are easily fabricated as shown by the 
illustration in Figure 5. The radiation normally would be reflected 
from surface “A” to surface “B”. When liquid covers surfaces A and 
B, the change in the index of refraction causes the radiation to 
continue through surface “A”, and not to be reflected back to the 
receiving sensor. | 


Figure 5 — Liquid Level Sensor 
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d) Reflective assemblies have wide applications in industrial controls 
and surveillance applications where a retro-reflective surface sends 
the light back to the sensor. This normally requires a custom 
assembly as the distances covered may span up to 50 feet. 


e) Reflective assemblies have wide applications in office machines 
for detecting the presence or absence of paper as it moves through 
the machine. A variety of special techniques are used to improve the 
contrast ratio. Many of these designs use custom packages. Figure 6 
shows some of these special techniques. 


Figure 6 - Special Techniques for Improving Contrast Ratios 


Non-Linear Transfer Function 
Improves Contrast Ratio 
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e Customer requirements for electrical performance and 
mechanical configuration are met exactly. 


Optical Techniques Used to Reject Reflections 
from Ciose Objects 


ad 


© Development costs vary depending on complexity. 
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Figure 6 - Special Techniques for Improving Contrast Ratios (continued) 
Paper 
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© Paper interruptive is less reflective than the mirror background 
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e Paper interruptive is more reflective than non-reflective background. 


f) A sophisticated camera application is shown in Figure 7. The 
system can work as either a flash control or a shutter control. 
When used as a shutter control the photosensor receives outside 
light when the shutter is open. When the amount of outside light 
reaches a predetermined level (adequate for film exposure), the 
shutter is closed. The flash control is similar except the photosensor 
shuts off the flash when a predetermined amount of light is 
reflected from the subject to the sensor. 


Figure 7 - Automatic Shutter or Flash Control 





g) Reflective sensors can also be used in high speed print cutting. 
Figure 8 shows this application. The machine processor prints a thin 
black line an the white border between each print. The black line 
causes a small decrease in the amount of light reflected back into 
the photosensor which causes the print cutter mechanism to trigger. 


anyone 


Figure 8 — OPB125A - High Speed Print Cutting 
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Conclusion 

The information presented should allow the designer to understand 
the basic variables that exist in reflective assemblies. An 
understanding of these variables will allow the designer to decide on 
the best reflective assembly for his application and how to choose 
other system piece parts for a successful design and implementation. 


Tom Sward 

Senior Design Engineer 
Reflective Assemblies 
Optoelectronics Division 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Gallium aluminum arsenide — a new generation of infrared LEDs superior 


to gallium arsenide. 





The first light source for actuating an optoelectronic photosensor was the tungsten filament or incandescent lamp. It was 
eventually replaced by the GaAs infrared emitting diode which offered longer life, smaller size, less power to operate and less 
heat generated. The GaAs LED is still the workhorse of the industry and will continue to be used in steadily decreasing numb- 
ers for the next few years. It will eventually be replaced by GaAlAs as the industry standard for two major reasons: GaAlAs 
offers at least twice the power output at the same input current (If) level and significantly improved coupling efficiency. 


GENERAL DESCRIPTION 


Typically, a GaAs LED mounted on a TO-46 header with a 
flat window can will emit 5 milliwatts total radiant flux at 
an Ie = 100 mA. At the same If, a GaAlAs LED will typi- 
cally emit 10 milliwatts total radiant flux. Similar increases 
are possible in other packages. This allows the designer 
some options which have not been available before. 


In addition, silicon doped GaAs has a spectral emission cen- 
tered at approximately 935 nanometers. GaAlAs has a spec- 
tral emission at approximately 875 nanometers which is 
very close to the peak response of silicon phototransistors. 
This improves coupling efficiency by approximately 30%. 


FIGURE 1 
Photodiode Collector Current Versus LED Forward 
Current With Both GaAlAs and GaAs 
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Figure 1 graphically illustrates the improvement in photo- 
diode collector current as a result of both the higher radiant 
flux and the optimized spectral emission. 


The only negatives to GaAlAs are a slightly higher forward 
voltage (VF) (see Figure 2) and a slightly higher initial cost. 
With process improvements and higher volumes, this cost 
difference whould eventually disappear. 

FIGURE 2 


Forward Voltage Versus LED Forward Current 
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CHIP FABRICATION 


All -TRW GaAlAs LED‘’s are made by means of a 
straightforward single step solution grown liquid phase 
epitaxial (LPE) preparation technique. Initially it is much 
the same process as making GaAs LED’s. N type GaAs 
substrates approximately 16 mils thick are placed in a fur- 
nace -and heated to around 920°C. A melted mixture of 
gallium, gallium arsenide and silicon (called the ‘‘melt’’) is 
then placed on top of the substrates. In the case of GaAlAs, 
aluminum (Al) is added to the melt. The furnace then starts 
cooling, and an epitaxial N type layer begins to grow on top 
of the substrates. As the cooling continues, the silicon in 
the melt which is amphoteric changes polarity or ‘‘flips’’ to 
P type material at approximately 900°C, forming the PN 
junction. The growth process continues until the epi layer 
reaches a thickness of 7—8 mils. (See Figure 3.) 
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FIGURE 3 
Typical Epitaxial Layer Growth 


PN JUNCTION 






GaAs N TYPE SUBSTRATE 


The nature of the Al in the melt is such that it is depleted 
or used up rapidly in the early stages of the epi growth. 
Concentration is virtually zero at the top of the P layer. 


The substrate is then etched away with an etchant that 
readily dissolves GaAs. As the etchant contacts the N layer, 
the aluminum causes the etch rate to be slowed to 1/100th 
of the initial rate. This is convenient because it helps to 
ensure that the N layer is not materially etched. 


After etching, appropriate ohmic contacts are added by 
evaporation techniques. A gold contact completely covers 
the P layer or backside, and a dot matrix contact is put on 
the N layer or topside. The chips are then sawed into their 
final size. A final etching is done to remove saw damage and 
to roughen the surface of the N layer which enhances light 
output. (See Figure 4.) 


FIGURE 4 
Typical Chip Cross Section 





WHAT MAKES GaAlAs SUPERIOR? 


The wavelength of the emitted light of an LED is related to 
the energy in the photons of light it emits. Also the higher 
the band gap energy of the semiconductor material, the 
higher the photon energy. Al atoms increase the band gap 
energy in proportion to the concentration which allows 
adjustment of the photon wavelength. By controlling this 
concentration, the wavelength can be varied to approximate 
the peak spectral response of a silicon phototransistor or 
875 nanometers. 


GaAlAs also has an improved radiation window. In order 
for an LED to emit more light, absorption of photons 
traveling through the material must be as low as possible. 
In other words, there must be a high probability that the 
photons generated at the junction will reach a surface and 
escape. For this to happen effectively, the photon energy 
must be less than the band gap energy of the material. In 
previous discussions, it was mentioned that Al atoms in- 
crease the band gap energy. The heaviest concentration of 
Al atoms is at the N layer surface with rapidly decreasing 
concentration toward the PN junction. Photons generated 
at the junction then travel a path through steadily increas- 
ing band gap energy levels until they reach the surface. This 
property ensures a much reduced chance of re-absorption 
of photons than does a material in which the band gap 
energy is constant from junction to surface such as GaAs. 


One final plus, GaAlAs has an index of refraction which is 
slightly lower than GaAs. This affects the critical angle 
which defines the angle at which there is total internal re- 
flection. (See Figure 5.) 


FIGURE 5 
Definition of Critical Angle 
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The critical angle is determined by the formula: 


n ; ; 
SIN 6c = — Where nj is the index of refraction of 
air, or 1, and ng is the index of refrac- 

tion of the chip material. 


With GaAs, ng = 3.6 


SIN 6c == 36 
6c= 16° 
With GaAlAs, ng = 3.4 1 
SIN 6@¢ = 34 
bc = 17° 


At angles less than the critical angle, there is partial reflec- 
tion. (See angle 6g in Figure 5.) At angles greater than the 
critical angle, there is total internal reflection. (See angle 
6, in Figure 5.) 


There are’ ways of improving surface emission. One, men- 
tioned earlier, is the post-dicing etch cleanup which rough- 
ens the chip surface. This increases the likelihood of 
photons striking the surface at less than the critical angle. 
Another improvement is the addition of a clear epoxy, anti- 
reflective, domed lens placed over the chip which actually 
enlarges the critical angle to approximately 24°. 
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RELIABILITY | - 


Since GaAlAs and GaAs junctions are formed in the same 
manner, the chips should have the same reliability. Life 
tests to date indicate that this is true. Data shows that both 
GaAlAs and GaAs have from 5 to 8% degradation after 
1,000 hours of maximum rated operation. 


DRAWBACKS 


GaAlAs has inherently high Ve. The higher the band gap 
energy, the higher the Ve must be to impart adequate ener- 
gy to the electrons. Typical Ve for TRW’s GaAs 
LED’s at 100 mA is 1.5V vs. 1.75V for GaAlAs. This differ- 
ence increases slightly at higher current levels. 


CONCLUSION 


Many power-starved optical assembly packages will be helped 
immediately by using GaAlAs. Special optosensor assemblies 
such as card readers, paper tape readers, paper sensors and 
precision shaft encoders will become easier to design. 


Electronic assemblies which operated with an LED/sensor 
pair will benefit immediately. 


@ With optocouplers, higher current transfer ratios will 
be available, and the LED and sensor will not need to 
be mounted as close to each other which will allow 
higher isolation voltages. 


@ With reflective assemblies, reflective objects will be 
able to be sensed at greater distances than before. 


DEAN WOLFE 


@ With interrupter assemblies, precise alignment and gap 


width will not. be as critical. Since there is more light 
available, aperturing can be reduced for higher resolu- 
tion or photosensor gain can be reduced for better 
signal-to-noise ratio and improved gain-bandwidth 
product. 


@ In battery-operated applications, a GaAlAs LED can 


replace a GaAs LED and provide the same light output 
at % the current drive. 


@ Since the same light output can be produced at % the 


current drive, GaAlAs LED’s will have much longer | 
operating life. 


GaAlAs, with its superior performance, will give the designer 
more options and design flexibilities than were previously 
available. 
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Linear and rotary encoders are evolving to meet the demands of new system requirements, 
higher performance requirements, harsh environmental conditions and lower cost. 





Table of Contents | mounted on opposite sides of a slot through which the moving unit 
Page passes, thereby modulating the light pathis). 
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Introduction 


Linear and rotary encoders have come in a wide variety of design 
styles over the years, the most common being rotary switches, 
potentiometers, capacitive, magnetic, and optical types. The optical 
encoder has become the most popular of these encoding methods 
due to its long life, simplicity of construction, versatility, high 
accuracy and high resolution. This application bulletin will briefly 
define an optical encoder, and bring the designer up to date on 
encoder terminology, design techniques and limitations. Refer to 
Application Bulletins 108 and 112 for additional information. 





General Discussion 

An encoder is an electromechanical device used to monitor the 
motion or position of an operating mechanism, and to translate that 
information into a useful output. We define an optical encoder. as an 
optoelectronic device which translates rotational or linear movement 
into some usable electronic waveform. Encoders generally consist of 





ne Sees Advantages Disadvantages 
two parts; a “moving unit” which Is attached to and moves with the 
device being monitored. The moving unit contains information to be Low cost Resolution of < 50 lines per inch 
sensed by the “stationary unit.” The stationary unit consists of an Durable Relative mechanical and thermal instability 


LED and a photosensor (or a combination of LEDs and photosensors) 
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Etched Metal 





Advantages Disadvantages 


Reasonable cost Resolution of < 150 lines per inch 


Resistant to shock 
and vibration 


Good thermal 
stability 


Mylar Film 








Advantages Disadvantages 
Mechanical, thermal, and humidity 
instability ars 


Resolution of <<1000 © Can be damaged in handling 
lines per inch 


Reasonable cost: 


Chrome on Glass 





Advantages Disadvantages 

Resolution of > 2500 High cost 

lines per inch 

Excellent optical Can be damaged in handling 


quality 
Excellent mechanical, 


thermal and humidity 
stability 


b. The Stationary Unit 

The stationary unit contains all the components necessary to 
generate the light source and sense its intensity as it is being 
modulated by the scale or disc. It sometimes contains the signal 
conditioning electronics required to amplify and/or digitize the output 
of the encoder. The light source consists of one or more 
incandescent lamps or light emitting diodes and may include lensing 
to improve the collimation of the light source. Most recent optical 
encoders use LEDs because of their lower cost, longer life, better 
shock resistance, and lower power consumption. 


(1) Sensing Elements 

Solar cells, photodiodes, phototransistors, and photosensitive 
integrated circuits are all used in optical encoders. TRW 
Optoelectronics Division Photologic™ series of photosensors was 
developed to enable the stationary unit to provide a digital output 
which can be directly interfaced with TTL, LSTTL, CMOS, and other 
standard logic families. 


(2) Apertures and Reticles 
One method of improving encoder resolution is the “sizing down” of 
the photosensitive area. This is done by placing a reticle with 
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a certain aperture size in front of the photosensor. The reticle designs. Some examples of reticles made of the same materials, and 
contains a pattern of transparent and opaque areas which are intended to be used with the scale and disc samples discussed 
optically mated to the scale or disc being “read.” The transparent earlier, are shown in figure 1. The same advantages and 

areas are referred to as apertures, and one or more apertures may disadvantages apply. In the case of molded plastic, apertures are 

be placed in the reticle over the photosensor in high resolution molded right into the housing. 


Figure 1 — Examples of Reticles 


Molded Plastic Etched Metal Mylar Film Chrome on Giass 





(3) Signal Conditioning Electronics with those of the moving unit, as illustrated in figure 2. 

Resistors, capacitors, integrated circuits, input/output connectors, and 

additional components are often contained on a printed circuit board When the moving unit moves one area width, the emitted light re- 

in the stationary unit. These components are used to amplify the ceived by the sensor will be at a minimum, but not zero since in 

photosensor output and interface the encoder to the system in this type of light modulation there is some slight light leakage 

which it is used. around the opaque areas in the moving unit. This sequence repeats 
for each cycle of movement, and is referred to as the “light-shutter” 

(4) Housing because of the similarity of operation to a camera shutter. 


The components used in the construction of the stationary unit are 
usually held in position by mounting them into a metal or plastic 
housing. The housing is then mounted to the operating mechanism 
(motor, etc.) to optimize the interface between the moving and 
Stationary units. In some cases, the moving and stationary units are 
packaged together and external linkages are provided for coupling 
the packaged encoder to the operating mechanism. 


Figure 2 - Light Shutter 


Operating Principals 


a. Modulating the Light Source mnoresensns 
The movement of the scale or disc in the light path is the source of 

modulation of the light in an optical encoder. A simple example of 

modulation would be the interruption of the light beam in a burglar ‘Reticle 


alarm. The momentary interruption or reduction of light is easily 
detected. As resolution requirements increase, apertures become 
smaller and detection becomes more difficult. An improvement over 
standard aperturing is the light shutter. 





Moving Unit 





b. The Light Shutter 

The reticles used in optical encoders may contain 20 or more 
alternating transparent/opaque areas in front of each sensor. If the 
moving unit and the reticle have identically matched patterns of 

50% duty cycle (transparent and opaque areas are the same width} 
then the emitted light received by the sensor will be at a maximum 
when all the transparent areas of the reticle are exactly superimposed 


(NSE TP a FT SC TRIPE SSS I EN EP ITT TEE SE OT ST EN 
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c. Quadrature 

Determination of direction of movement of the moving unit is also 
possible by locating two photosensors in the encoder and 
mechanically shifting the aperture pattern in the reticle over one 
photosensor, % cycle from the aperture pattern in the reticle over 


Figure 3 — Quadrature 


Photosensor “A” 


Photosensor “B” 








Reticle 


| Direction 
am. of 
' Movement 


Moving Unit 


The output from photosensor “A” rises 90° ahead of the output 
from photosensor “B" indicating that the moving unit is moving to 
the right. If the moving unit were moving to the left, the output 
from “B” would be 90° ahead of “A.” For more information on dual 
channel encoding refer to TRW Optoelectronics Division Application 
Bulletin 112. 


Sensing Circuit Techniques 

The use of the light shutter permits the design of an optical encoder 
capable of very high resolution. However, electrical and mechanical 
errors must be considered and compensated for in the design to 
allow full use of this capability. 


a. Single-Ended Encoders 

The use of a single photosensor to generate each output in an 
optical encoder is inherently limited. LEDs will degrade with time 
and temperature resulting in changes in the output signal shape and 
level. However, if performance requirements are not severe, the 
single ended approach offers the simplest design approach and 
lowest cost. 


b. Convoluted Duty Cycle Encoders 
The use of 50% duty cycle components in a single-ended encoder 


the other photosensor as shown below. This causes a “phase shift” 
in the output of one photosensor relative to the other and indicates 
direction of motion. This phase relationship is called “Quadrature,” 
and is illustrated in figure 3. 


Photosensor Outputs 






— Output “A” 


— am 


Output “B” 


does not necessarily guarantee the optimum in performance. A 
reduction in the duty cycle of the reticle (making the opaque area 
wider than the transparent area) and an increase in LED drive 
current will improve the output performance of an encoder that is 
being digitized by a comparator. Operating a phototransistor at very 
high light conditions will tend to reduce its frequency response. The 
use of convoluted duty cycle usually requires the use of a 
photodiode type of photosensor. TRW Optoelectronics Photologic™ 
series of photosensors are ideally suited for this type of application. 


c. Automatic Gain Control 

An unmodulated photosensor channel can be incorporated exclusively 
to monitor the intensity of the emitted light from the LED. Feedback 
is then provided to a drive circuit powering the LED. This 
compensates for degradation from all causes and will enhance the 
long term performance of the encoder. The trade-off is in increased 
cost and circuit complexity. 


d. Differential Circuitry 

By generating quadrature in “complementary format” (i.e., 0°/180°, 
90°/270°), the complementary phases may be differentially amplified 
or compared to generate the required quadrature output 
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(generally 0° and 90°). This approach allows noise reduction and 
drift compensation. An additional advantage is the ability to operate 
high gain phototransistors in the nonsaturated mode, thereby 
improving frequency response. The negatives are increased cost and 
circuit complexity. 


e. Zero Referencing 

Many encoders provide speed, velocity, and relative position data, 
but a starting position must be known to derive true position. An 
extra photosensor is sometimes provided to look for a single point of 
transparency or opacity at a specific place on the scale or disc. The 
sensing of this point is used to zero the counting circuitry driven by 
the encoder during power-up, or any time an error in count Is 
detected. 


Mechanical Interfacing 
The best possible performance from an optical encoder is dependent 
on the proper selection of materials, circuit design and the integrity 


Figure 4 - Encoder Mounting 





Moving Unit (Scale) 


b. Mounting the Stationary Unit 

The stationary unit should be designed to allow rotational or displace- 
ment adjustments. These adjustments compensate for mechanical 
tolerances in fabrication of the stationary and moving units that could 
prohibit the final fine tuning needed by the light shutter. 


Mounting Screw (Allows for 
Rotational Adjustment) 


with which the encoder is attached to the operating mechanism. The 
space between the scale or disc and the reticle must be as narrow 
as possible and consistently maintained throughout the travel of the 
moving unit. Variations will result in degraded performance. 


a. Mounting The Moving Unit 

A properly designed housing provides for flatness across the surface 
of the reticle at some absolute height fram the mounting surface of 
the stationary unit. This allows the positioning of the moving unit to 
be performed as a separate operation. Disc mounting requires two 
steps: (1) affixing the disc to a hub using adhesive and/or a clamp 
ring; (2) mounting the hub/disc to the device being monitored using 
adhesives and/or set screws located 90° apart on the hub. Linear 
scales are mounted to a bracket on the operating mechanism at one 
or both ends. The entire scale must travel evenly and precisely 
through both end extremes. A typical encoder mounting application 
is illustrated in figure 4. 


Stationary Unit 


c. Maintaining the Gap 

The distance between the scale or disc, and the reticle is referred to 
as the “gap.” In photo-emulsion type light shutter components, the 
emulsion sides should be facing each other and a minimum space 
maintained to prevent abrasive damage. If the properties of the 
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operating mechanism and the housing are known (thermal expansion, 
end play, eccentricity, etc.) the moving unit can be mounted using a 
spacer. Then the fixed unit is simply inserted, adjusted and locked in 
place. Another solution is a sliding bearing inserted between the 
shutter components to prevent wear damage. 


d. Error Related to the Gap 

A gap of zero width allows for complete modulation of the emitted 
light shutter. Any increase in gap width will result in reduced 
modulation where: 


Signal Output (ACVpp) «100 


0 é Se SE aD,” LP RITES: TAN] REI PEGE ME DE Ee ee 
in Modulation= Fey. Achievable Undistorted Signal Output 


The reduced modulation is caused by non-collimated light from the 
LED (i.e., leakage around the shutter components) and becomes 
substantial as the gap width approaches the aperture width in size. 


Variations in the gap during the travel of the moving unit result in 


amplitude modulation. These variations affect the interface circuitry 
driven by the encoder during signal conditioning or digitizing and can 


J. W. Davidson, Ill 


Lowell Johnson 
Market Analyst 


cause clipping, positive pulse width modulation or variation in time 
between output pulses (in a pulse output encoder). 


The quadrature relationship between the output channels will vary as 
the sum of the error on each individual channel. 


e. Performance Limits 

The optical encoder provides direction information only as long as 
the quadrature related signals occur in proper sequence. Any phase, 
duty cycle, or modulation error that interrupts or reverses this 
sequence defines the ultimate limit of an incremental encoder. 


Conclusion 

Optical sensing is currently the most versatile method of motion 
sensing in rotary and linear applications. LED and photosensitive 
integrated circuit technology, along with innovative sensing 
techniques are keeping pace with today’s sensing requirements so 
that the advantages of long life, high resolution, reliable operation in 
harsh environments, and low cost are available in almost any motion 
sensing application. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Understanding infrared diode power ratings. 





Introduction 


Infrared emitting diode power measurement is dependent upon a 
number of variables which must be precisely defined in order for 
design engineers to utilize data sheet information. Manutacturers 
differ not only in the techniques used in measuring power, but also 
in their interpretations of the definitions of the parameters which are 
measured. This application bulletin is intended to clarify this mis- 
understanding, especially for GaAs and GaAlAs solution grown 
epitaxial devices. 


General Discussion 


Power is measured in units of energy per unit of time, and the conven- 
tional MKS unit is the Watt. Some factors which must be controlled 
to make accurate power measurements are discussed below. 


The energy an LED emits is in the form of photons, and a photon’s 
energy is inversely proportional to its wavelength. To measure the 
power emitted, the technique must take into account both the rate 
of photon emission and the average wavelength of the photons. Both 
the rate emission of the LED chip and the average wavelength of the 
emitted photons change as functions of chip temperature. See 
Figures 1 and 2 for examples of this change. 


Figure 1. Output Power vs. Ambient Temperature for both 
GaAs and GaAlAs IR LEDs 


Test Conditions: 
Ta =Ty 
Relative to 25°C 


Po — PERCENT CHANGE IN OUTPUT POWER — % 


Ta — AMBIENT TEMPERATURE — °C 





Figure 2. Peak Wavelength vs. Ambient Temperature for 
both GaAs and GaAlAs IR LEDs 


\— RELATIVE SHIFT IN WAVELENGTH — nm 





Ty — TEMPERATURE — °C 


Stress on the chip will cause any defects in the chip to expand along 
the planes of the crystalline structure in a process called dark line 
defect formation. This degrades the chip, and power output decreases 
as a function of time. Measurements made after the chip has been 
stressed mechanically, thermally, or electrically will be lower than 
initial readings. Figures 3, 4, and 5 illustrate the magnitude of this 
change due to applied DC current for variations of ambient tempera- 
ture, current level, and different materials used as emitters. 


Figure 3. Percent Change in GaAs 1R LED Mounted in Metal 
TO-46 Package vs. Time at 25°C and 55°C 
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Figure 4. Percent Change in GaAlAs 1R LED Mounted in Plastic 
TO-46 Package vs. Time at Various Current Levels 


Test Conditions: 
If = Indicated 
Value 
Ta = 25°C 
Mounted in 
Socket 


o Table @ 1K Hes. 
@20mA_ 1.6% 
@50mA_ 1.8% 
@100 mA 2.4% 
@.250 mA 7.1% _ 
@1Amp 0.6% 


PERCENT CHANGE INE, -% 





100 1K 10 K 100 K 1000 K 


t — TIME — Hours 


Figure 5. Percent Change in GaAs and GaAlAs IR LED Mounted in 
Metal T0-46 Package vs. Time under Same Conditions 


Test Conditions: 


PERCENT CHANGE INE, -% 


1F(pc) = 100 mA 
at 25°C 


om om = Projected 





100 1K 10 K 100 K 
t — TIME — Hours 


The response of most detectors is also wavelength and temperature 
dependent. The surface of the detector can reflect photons depending 
upon the wavelength, the angle of incidence, and the type of protec- 
tive coating on the detector surface. The range of linearity in power 
detection can be exceeded by some emitting devices. Also, there 

are other minor characteristics of detectors which must be consid- 
ered. Obviously, the accuracy of the detection system is critically 
important. 


Any measurement of directed output is dependent upon complex 
optics which include chip centering in the reflective cup, reflector 
design, chip to lens centering, bubbles or contaminants in the 
packaging, and the fact that approximately half of the emitted 
photons exit the chip from the side walls rather than the top surface. 


Many devices have radiation patterns which change as the distance 
from the device to the detector is varied, so this distance can be 
important in directed output measurement. See Figure 6: 


Figure 6. 0P295/0P296/0P297 Relative Radiant Intensity 
vs. Angular Displacement | 


100 


5° (Total 10° included cone 
angle from tip of lens to 
aperture at standard test 
conditions) 


~! 
a 


d = 0.5” 

__ (d = distance 
from lens tip 
to detector) 


RELATIVE RADIANT INTENSITY — % 
nN a 
wn eo 





0 20 40 0 25 0 25 
6 — ANGULAR DISPLACEMENT — Degrees 


It is essential that these variables be exactly specified in order for 

users to extract necessary information from data sheets. Separate 
application bulletins address the thermal behavior of LEDs (Bulletins 
105 and 121) and the characteristics of GaAs and GaAlAs LEDs 
(Bulletin 114). Power measurement is integrally tied to the 

information contained in these bulletins, and even a basic understanding 
is difficult without understanding the information they contain. 


Parameter Definitions and Measurement Techniques 


There have traditionally been two methods of defining power measure- 
ment, but there have been different interpretations for each. 


The first method is radiant power output (Po or Eg), sometimes 
called total power. A strict interpretation of Pg is that the total 
amount of radiation exiting the package in any direction should be 
measured. TRW has interpreted radiant power output to be only that- 
radiation which exits the package in a direction useful to most cus- 
tomers. The measurement includes only that radiation collected by a 
flat surface detector near the lens tip and orthogonal! to the lens axis. 
Radiation emitted from the sides or back of the package and surface 
reflections from the detector are not collected. Therefore, TRW 
devices are conservatively rated (sometimes by a factor of 2 depend- 
ing on the device type) when compared to devices which are measured 
differently by other manufacturers. For instance, Pg readings for the 
narrow (15° between half power points) radiation pattern OP295 are 
typically 60% higher when using a parabolic reflector than when 

using the standard TRW Po test fixture. 


Pq measurements are normally useful only for devices which have 
wide radiation patterns because the primary application is in pro- 
viding a relatively even intensity over a large area. Radiation which 
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exits the side or back of the package is not useful without external 
reflectors; and if external reflectors are added, there are intensity 
peaks in the radiation pattern which are detrimental in most 

’ applications. 


The second major way to measure power is on-axis intensity. This is 
done by measuring the power incident upon a specified area. The 
most common method is to provide a fixture which has a fixed 
distance from the device to an aperture of precisely known area 
which is placed in front of a detector. This measured power can then 
be specified as average power per unit area (both Ea(ApT) and Pa are 
equivalent and the unit of measure is normally mW/cm2) or as average 
power per unit cone angle (lp; where the unit of measure is mW/sr). 


Most LEDs cannot be modeled as a point or discrete source except at 
distances which are very large compared to the package dimensions 
and/or optical dimensions. Thus, the foundation assumption in 
spherical calcaulations (using mW/sr) is invalid and attempts to use this 
model can lead to errors. Therefore, the calculated value of I9 is 
dependent upon distance for most applications, and a design engineer 
can be misled by the mathematical model into assuming that I¢ is 

a constant regardless of distance. Note in Figure 7 how the mW/sr 
becomes consistent at approximately 6 inch separation. 


Figure 7. Output Intensity in mW/sr vs. Distance from Lens Side 
of Mount Flange on T—1 3/4 Package 


RADIANT INTENSITY — mW/sr 


DISTANCE FROM LENS TIP — inches 


TRW has chosen to use Eg(apT) or Pa rather than |p for devices 
which don’t have a virtual source that is distance independent. This 
is the preferred parameter because a simple performance graph can 
then show how Eg(ApT) varies with distance as shown in Figure 8. 





Figure 8. Output Intensity in mW/cm2 vs. Distance from 
Lens Tip on T—1 3/4 Package 


OP290 series normalized to distance = 0.5” 
OP295 series normalized to distance = 1.429” 





Ee(apT) — NORMALIZED IRRADIANCE 





DISTANCE, FLANGE TO APERTURE — Inches 


Ea(APT) measurements have historically been made only for narrow 
radiation pattern devices because their major application is to have 
a high on-axis intensity for good coupling efficiency with a small 
sensing area photodetector (see Figure 9). 


Figure 9. Coupling Characteristics of Plastic TO-46 Phototransistor 
and GaAlAs IR LED vs. Separation Between Lens Tips 
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However, T RW is now using the measurement parameter with wide 
radiation pattern devices also. Eg(Apt) is a key design parameter 
when the distance and aperture are chosen to give maximum useful 
information. The distance is chosen so two criteria are met: first, 

all intensity peaks should fall within the aperture opening for devices 
with norma! optics; and second, the distance should be at a maximum 
with the constraint that the intensity does not vary more than 

10% from point to point within the aperture opening for normal 
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devices. Aperture size is typically chosen so that it is slightly larger Figure 10C. Beam Pattern of OP298 
than the lens diameter of a detector which is mechanically matched 
to the dimensions of the LED. This provides the user with a mechani- 100 
cal alignment tolerance as well as the average power intensity within 10° included cone 
the aperture. Figures 10A, 10B, and 10C show information from angle from center of 
the T—1 3/4 data sheet. > 80 seating surface to 
B aperture used for 
: 7 : measurement of 
Figure 10A. Outline Drawing from 0P293/298 GaAlAs Data Sheet = ay apertured power 
ay (Note 2) 
.230 (5.84) = 50 
7210 (5.33) ae a 
40 
> 
< 
ws t 7 
x 2 
.190 (4.83) 100 wat 54) 
178 (4.52) TYP 
{ 0 
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6 — ANGULAR DISPLACEMENT — Degrees 


MEASUREMENT SURFACE 
(Notes 1 and 2) 


750 18 05) 
Notes to Figures 10A, 10B, and 10C: 


(1) Ee(APT) is a measurement of the average apertured radiant energy incident upon a sensing 
DIMENSIONS ARE IN INCHES (MILLIMETERS) area 0.250” (6.35 mm) in diameter perpendicular to and centered on the mechanical axis 
of the lens and 0.500” (1.27 mm) from the measurement surface. Eg(ApT) is not 
necessarily uniform within the measured area. 
(2) Eg(APT) is a measurement of the average apertured radiant energy incident upon a sensing 
Figure 10B. Beam Pattern of OP293 area 0.250” (6.35 mm) in-diameter perpendicular to and centered on the mechanical axis 
of the lens and 1.429” (36.30 mm) from the measurement surface. Ee( APT) is not 
necessarily uniform within the measured area. 
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a aperture used for Power measurement of LEDs varies more than any other parameter 
5 eerie ts between different manufacturers. Part of the difference is in interpre- 
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Kirk Bailey 
Product Engineer, 
Discrete LEDs and Sensors 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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A comparison of plastic versus metal packaging for infrared sensors and emitters. 





Introduction Figure 1B. Detail Enlargement of LED Chip Mounting Area 


Recent advances in optoelectronic packaging technology have resulted 
in the development of plastic infrared sensors and emitters which are 
in many ways superior to their metal counterparts. While the metal 
package is still the right choice for some applications, plastic devices 
offer decided advantages in cost, output power, reliability, power 
dissipation, and optical quality. This application bulletin will com- 
pare the two packages and show how the better performance of the 
plastic part is obtained. 


Cost 


The lower cost of the plastic package is a result of reduced labor costs 
(due mainly to automation of the assembly process) and reduced 





materials cost. Plastic device construction lends itself to automation, Figure 2A shows the detail of an IR LED that has been mounted, 
and the expensively tooled piece parts characteristic of metal devices bonded and coated with the silicone gel that enhances the energy 
are simply not required. emitted. Figures 2B, 2C, and 2D show examples of the production 


machines used for hand mounting, semiautomatic mounting, and fully 
automated mounting of the !R LED chips on different headers or 
lead frames. 


Mounting the chip and attaching the bond wire are two of the mast 
labor intensive phases in the manual assembly of optoelectronic 
semiconductors. The problem is especially acute for LEDs as the chips 
are small and relatively delicate, and they must be mounted in a re- Figure 2A. Detail of Mounted and Bonded Chip 
flective well to utilize their lateral emission. Automation of these 
processes requires extremely precise mechanical placement, which is 
difficult with the individual headers used in metal devices. in contrast, 
the “strip” lead frame (Figure 1) used in making plastic devices can: 
be stepped through automatic chip mount and wire bond machines so 
that precision locating of the mounting surface is readily performed. 


Figure 1A. IR LED 20 Unit Lead Frame 





Figure 2B. Hand Mount Station ~ 100 units/hour 
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Figure 2C. Semi-automated Mount Station ~ 500 units/hour 





The initial cost of an automatic chip mount machine (Figure 2) or 
automatic bonder is high but the dramatic increase in throughput 
results in an overall cost reduction for the finished part. For 
example, manually dispensing conductive epoxy onto the lead frame 
and mounting the chip with tweezers produces typically 100 units 
per hour. Partial automation, by mechanically indexing the lead 
frame into position for a manual mount operation, increases this to 
about 500 units per hour. Fully automating the process results in 
5000 to 6000 units per hour. 


Output Power 


A typical plastic LED has approximately 40% more output power 
than its metal equivalent (see Table |). There are two reasons for 
this. One is that metal LED headers allow some of the chip’s output 
power to be radiated into the opaque wall of the package. Perfect 
reflectivity at these surfaces is not attainable and much of this radi- 
ation is absorbed before it can escape through the lens. The other 
problem with the metal package is that the lens has two surfaces. 
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Some of the optical radiation which does reach the lens is reflected 
back into the package and absorbed. Figure 3 shows a comparison of 
the optical properties of the two package types. . | 


Figure 3. Optical Interfaces in Metal and Plastic Packages for IR LED 


Air/Plastic 


Air/ Glass 
Plastic/Silicone 
Giass/Air 
Air/Silicone Silicone/Chip 
Silicone/Chip 
Metal Plastic 
TO-46 T-1 3/4, T-1 


The following table shows a comparison of total output power on the 
metal package and the mechanically equivalent plastic package. 


Table 1. Output Power (Pg) in Metal and Plastic Packages 
@ If = 100 mA 


Metal TO-46 Low Range 8.0mW | 


Mid Range | 10.0 mW 
High Range 12.0 mw 

























Plastic TO-46 Low Range 
Mid Range 


High Range 


Power Dissipation 


The power dissipation rating for a device is a function of its thermal 
impedance, which is the ability of the package to get rid of heat | 
generated by the chip. This varies from a maximum with an infinite — 
heat sink to a minimum with no heat sink. (Applications Bulletin 

121 covers in detail the techniques used to measure these quantities.) 
In practice, TO-46 LEDs, TO-18 sensors, and their plastic equivalents 
are used in a socket or soldered in a PC board; this results in a thermal 
impedance somewhere between the two extremes. The primary heat 
flow path for a device under these conditions is via the leads, and — 
some heat sinking is provided by the socket or PC board. 


Since the leads of plastic devices have a larger cross-sectional area 
(.020" x .020” vs. .017” dia.) and are made from a more thermally 
conductive material (copper-silver vs. nickel-iron alloy), the thermal | 
path of the plastic part is normally about 40% better than that of its 
metal equivalent. This results in significantly improved power dis- . 
sipation ratings for the plastic part. Infinite heat sink ratings will 
show the metal part to be equal or superior since these ratings take 
advantage of the better thermal conductivity of the metal package 
body; however, since a heat sink is rarely used, the plastic part usually 
offers better thermal performance. 


Carrollton, TX 75006 (214) 323-2200, TWX-910-060-5950 


Application Bulletin 119 FIX 


January 1985 





Reliability Optical Quality 

In optoelectronic technology the two main reliability considerations Lens performance is especially important for LEDs and in this respect 
are long term LED degradation and catastrophic failure of LEDs or the plastic part is distinctly superior. The automated chip placement 
sensors due to thermal and mechanical stress. In the case of long term is a contributing factor since inaccurate placement of the LED chip 
LED degradation, the plastic device has a definite advantage due to its in its reflective well can cause power.loss and a deviation between the 
improved power dissipation characteristics and the lower junction optical and mechanical axes of the Hnished part. However, the most 
temperatures which result. Figure 4 shows life test data for the metal significant factor is the lens itself. In the plastic lens there is only 
0P231 and the plastic equivalent OP298 operated at 100 mA. one surface, which is controlled by the precisely machined and 


Figure 4. Operating Life Test Data on Metal and Plastic polished surface in which it is cast or molded. The glass lens used in 
metal packages is flame polished from a molded glass pellet, and the 
TO-46 Packages ; may soe a 
resulting lens exhibits variations in focal length and surface curvature 
Metal TO-46 0P230 Series Percent Change so that the radiation pattern of the finished part is difficult to con- 
in Apertured Power vs. Time trol. Figure 5 shows typical radiation patterns for OP131/0P231 
metal parts and OP293 plastic parts. This illustrates the improved 
consistency of the plastic lens. 





a Figure 5. Radiation Patterns on Metal and Plastic TO-46 Packages 
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Catastrophic failure due to thermal or mechanical stress, which 

usually occurs early in the operating life of a device, results from 

forces on the chip or bond wire which can dismount or delaminate 

that chip, disconnect the wire bond, or break the bond wire. The 0.5 
design of the metal part gives it the advantage here as there are no 

such forces on the chip or bond wire. However, the machine fabrica- 

tion of the plastic part is very repeatable and mechanically accurate so 

that there are fewer failures due to assembly variables. In the end, 0 
neither part has a clear cut advantage with respect to catastrophic —45 -30 9-15 0 15 30 45 
failures. Historical data generated by the TRW Quality Assurance 

group supports this conclusion. 
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OP298 Plastic TO- 46 


1.0 


0.5 


1.0 


0.5 


1.0 


0.5 


0 
—45 —30 —15 0 15 30 45 


Hermeticity 


The metal packages of the TO-18 or TO-46 type can be leak tested 
utilizing the helium or radioactive systems and show a decided advan- 
tage in that they are hermetic. The seal or leak rate on the plastic 
parts is primarily a function of leak path. The moisture or harmful 
material must traverse along the lead/plastic interface from the out- 
side world to the junction of the chip. Normally moisture is con- 
sidered the culprit since increased leakage is the problem. The 
problem is much more severe on a phototransistor since it is operated 
with a reverse bias on the collector-base junction; increased leakage 
will result in a higher “off” level, with a decrease in gain in the “‘on”’ 
level. The small leakage due to non-hermeticity is not as big a 
problem on LEDs since they operate in the forward mode and 


Martin McCrorey 
Characterization Laboratory Manager 


increased leakage will appear as a very slight reduction in energy 
transmitted. Metal units offer an advantage in hermeticity. This 
primarily pertains to the receiver or sensor and is not a major factor 
in the LED. 


Temperature Range 


The normal temperature range for metal can type parts has been set 
from —55°C to +150°C. These limits are somewhat arbitrary but 
_will satisfy what is required. They primarily come from limita- 
tions in a silicon transistor in that he decreases with decreasing 
temperature and IcEQ increases with increasing temperature. The 
same temperature characteristics were utilized on metal can LEDs. 


The primary stress mechanism with plastic parts is the result of ‘‘glass 
transition”. This is the temperature at which plastic starts a recure 
cycle. The stresses that result are thermal expansion mismatches 
which can shear the chip from mount or shear the bond wire. In early 
plastics utilized in opto components, this “glass transition’’ occurred 
in the 100—110°C range. The maximum temperature was specified at 
85°C, and sometimes to 100°C range. !mprovement in plastics has 
now raised this to the 125-130°C range. Recent ratings reflect this in 
allowing a maximum package temperature of 100°C while allowing 
the chip to attain a 125°C temperature. The poor thermal conduc- 
tivity of the plastic keeps it well below 125°C. In the future, this 
trend should continue, eventually allowing metal and plastic parts to 
carry the same ratings. At the present time, however, the advantage 
on temperature range remains with the metal can. 


Solvents Affecting Plastic 


The plastics used for TRW Optoelectronics’ devices are epoxies. 

These are thermosetting materials which have excellent solvent resis- 
tances. They are considered to be not harmed by most acids, hy- 
droxides, soaps and detergents. Exposures to alcohols, gasoline, and 
most industrial solvents are non-detrimental. However, acetone and 
xylene are two common solvents which should be avoided. Prolonged 
exposure to sodium and potassium hydroxides should likewise be 
avoided. 


For purposes of cleaning or similar short term exposures, the plastic 
devices can be considered tolerant of any standard chemical that 
doesn’t show obvious attack on a test sample. For long term expo- 
sures, such as immersed applications, contact the factory for more 
information. 


Conclusion 


A thorough analysis of the evidence shows that improved materials, 
processes, and automation give plastic housings a decided advantage 
over their metal counterparts for opto sensors and LEDs in most 
applications. Their use can reduce costs, provide improved reliability 
through longer life, and offer increased infrared power output. In 
summary, the plastic packages represent a significant technological 
advantage over their metal can predecessors. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optoelectronics Division, TRW Electronic Components Group, 120/ Tappan Circle, Carrollton, TX 75006 (214) 323-2200, TWX-910-860-5958 
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Designing a “Wide-Gap Optical Switch” using an OP293/0P298 (plastic TO-46 equivalent) LED and 
OP593/OP598 (plastic T0-18 equivalent) phototransistor. 





introduction The more rapid decrease in coupling vs. distance of the OP293/0P593 
The application described here is commonly referred to as “object pair is due to the differences in package lenses which produce a 
presence” sensing. It is the use of a single pair of active wider beam angle. 


components, (LED and sensor) to sense the interruption of an optical 


pce. Uther package types have similar coupling curves, most decreasin 
path by an “opaque” object. This type of beam interrupt switch is povteas ate pling g 


with distance more rapidly than this family of parts. The 


applied in industrial controls and computer peripherals to signal: 0P298/0P598 pair will be used for the example because of the 
© seating of tape cartridge superior coupling at longer distances. 

© door position on disk drives ad 

© obstructions of document paths All the performance optimizing techniques are tied to the clear 

© conveyor feed rates definition of system constraints and minimizing both electrical and 


, eee Bee mechanical tolerances. 
Compared to many encoder type switches this application is simpler 


from the standpoint of speed and resolution requirements. It can, “Black Box” 
however, have its own set of challenging design considerations _ 
depending on the length of the optical path and the constraints of 
performance, environment, and cost. This example is intended to 
illustrate the major design variables of a relatively long optical path 


The “system” level of the application should be as clearly defined as 
possible to enable definition of mechanical tolerances, ambient 
conditions, and output limits. 


switch and how the information of the component data sheet can The “Black Box" is defined by a package outline, an electrical 

be used to choose and apply the parts. schematic and some environmental conditions. ; 

“The Gap” Figures 2, 3 and 4 completely define the requirements of the system. 
Many off-the-shelf optical components are easily applied in short-gap ; 

switches because their inherent coupling characteristics produce a Figure 2 - Package Qutline 


useable signal over a wide range of drive and mounting conditions. 
As the gap widens, the coupling of light between the emitter and 
sensor drops off rapidly and an appreciation of techniques for 
optimizing performance is critical. The coupling curve from the Optical 
OP293/0P298 data sheet illustrates the relationship between signal 
strength and gap width. 


Figure 1 - Coupling Characteristics of OP293/0P298 and 
OP593/0P598 vs. Lens Tip Separation 


Test Conditions: 
0P293/0P298 — i¢ = 100 mA DC 
0P593/0P598 —- Veg =5 V, AL =1KQ 
80 Ta = 25°C 
Shaded area represents normal production spread 





60 —— Figure 3 - Schematic/Drive 
ae 
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Figure 4 - Operating Conditions 


Operating Temperature Range....... ede ieaaca de (0°C to 55°C) 
Voltage Supply Tolerance .......................0. 00 (+ 10%) - 
Required Operating Life........................00008. 50K Hours 


Other ambient conditions: To simplify the example, assume a 
relatively clean environment and one in which ambient light 
conditions will not produce errors in the output signal. Both of these 
conditions can be addressed with filters over the devices and 
additional performance tolerances. 


Basic Guidelines 

To ensure that the system will work over the full range of operating 
conditions and will also be manufacturable, some trade-offs and 
tolerances must be introduced. As with every other circuit, the 
performance variations versus temperature, life, and supply voltage 
are considered. The optically coupled circuit has the additional 
tolerance associated with the beam alignment of the LED and 
sensor. ! 


Oftentimes the single largest tolerance of the optical (infrared) 
switch design is associated with the degradation of LED power 
output over time. By nature, the efficiency of either GaAs or GaAlAs 
LEDs decreases with use and is directly proportional to both drive 
current and operating temperature. Since the “Black Box” definition 
fixed the temperature range, the degradation tolerance can be 
minimized only by minimizing the drive level. The other system 
components can be considered to have virtually no performance 
change with time in a clean environment. 


The Coupled Pair 


The basic tasks of the switch design are selection of a component 
pair which will meet the black box conditions and encasing the pair 
in a manner which will optimize long-term performance. The 
packaging scheme will define the exact lens-to-lens spacing, the 
beam alignment accuracy, and the components’ heat sinking 
conditions that dictate power dissipation. 


Figure 5 shows a section view of the switch with the components 
mounted on a printed circuit board and held in alignment by 
cylindrical plastic cavities. The lenses of the parts are recessed in 
the cavities. This increase in the lens-to-lens spacing will decrease 
the coupling slightly; but, the aperturing effect of the cylinders will 
limit the beam angle of the parts and help reduce reflections or the 
sensing of light from other sources which could give erroneous 
signals. Additional stray light protection could be provided if required 
by making changes in interfering surfaces or by aperturing. 


Figure 5 - Mechanical Design 
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The mechanical alignment of the components will depend primarily 
on three tolerances, {1) the diameter of the LED and sensor 
package, (2) the diameter of the cylindrical cavities, and (3) the 
Straightness or flatness of the housing which maintains the beam 


axis. 
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Figure 6 - Package Tolerance 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 


MEASUREMENT SURFACE 


From the data sheet of the OP298 and OP598 (figure 6), the 
discrete package tolerance is +.006 inches for both LED and sensor. 
Figure 7 shows the possible beam misalignment attributable to the 
worst case dimensions of the component and housing if the cavity is 
made to fit the largest possible package. It is assumed the 
cylindrical cavity can be molded to a tolerance of +.0005 inches. 


Figure 7 - Package Misalignment 


191 
| .190 
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In practice, an improvement can be made on the fit of the 
components by introducing details in the cavities which make use of 
the plastic’s flexibility. Even with glass filled material, the addition 
of small ribs along the cavity walls will hold the smaller diameter 
components in better alignment and can compress to allow a press 
fit of the larger parts. 


Figure 8 — Tightening Ribs 


0.194 


.005 + .001 Typ. 


.006 


The tightening ribs shown in figure 8, reduce the diameter mismatch 

to (.184-.178) = .006 max. reducing the optical axis displacement 

to: 

-+ 006 
128 


The misalignment associated with curvature of the housing will 
depend on the method of construction; however, for a molded 
plastic housing of this size it would be fair to assume a flatness of 
.005 inch. Over the optical path of (2.50 inches) this warp should not 
contribute more than ~tan™' JUS w= 11° shift off axis. With this 

addition to the shift from the cavity tolerance, it can be assumed 
the LED or sensor could be misaligned as much as four degrees (3°. 


tan a 29° 


Power Requirements 

The ratings of the OP598 are given in terms of milliamps (mA) of 
collector current when irradiated by a tungsten source of 5 mW/cm? 
and supply voltage of 5 volts. The data sheet characteristics, 
together with the “black box” constraints, enable calculation of the 
power required from the LED. 


The tolerances to be considered for the transistor’s power 
requirements are associated with collector current changes with 
temperature and optical axis alignment. 


The shift in spectral response of the transistor and spectral emission 
of the LED over temperature are relatively minor tolerances here but 
may need to be considered in designs with broader temperature 
ranges. 


The data sheet curve for normalized collector current vs. 
temperature (figure 9), indicates an increase of one percent per 
degree Celsius, in a pulsed mode. The low current requirements of 
this design will not contribute enough heating to warrant adjustments 
to this curve. However, in a conservative design, this temperature 
characteristic should not be used as a factor that completely 


compensates for the opposite temperature effect of the LED. The 
temperature sensitivity is dependent on the transistor’s electrical gain 
and can vary significantly. The curve can be used as a worst-case 
tolerance, (25%) at the low temperature of this design. 


Figure 9 - Normalized Collector Current vs. Ambient Temperature 
2.0 


Test Conditions: 
Vcc =5V 
E, = 1 mW/cm2 
1.5 LED = 0P290 @ A = 880 nm 
PW = 100 us, DC = 0.1% 
Measured 25 xs into Pulse 
Normalized at Ta = 25°C 


Ic — NORMALIZED COLLECTOR CURRENT 





-50 0 +50 +100 

Ta — AMBIENT TEMPERATURE — °C 
The worst-case optical axis misalignment has already been calculated 
to be four degrees (3°). Its effect can be estimated from the curve 
of normalized collector current vs. angular displacement, figure 10. 
The narrow beam of the OP598 makes the part more sensitive than 
the OP593 to misalignment (dropping = 15%) but this does not 
outweigh the rated performance advantage of more than two to one. 


In contrast to many hermetic devices, the molded optics of the 
OP598 is very consistent. The beam pattern graph, therefore, 
accurately represents performance and requires no additional 
tolerancing. 


Figure 10 - Normalized Collector Current vs. Angular Displacement 
100 
Test Conditions: 

LED emission 
80 aperture — .060” 
Lens to lens distance 
from 0.5” to 10” 
(No appreciable 
60 change) 


40 | 


RELATIVE COLLECTOR CURRENT — % 





6 — ANGULAR DISPLACEMENT — Degrees 


To find the basic radiant power requirement, the data sheet’s 
tungsten test rating must be converted to one which reflects the 
transistor’s sensitivity to the GaAlAs emission of the OP298. Figure 11 
shows how the collector current varies with power intensity and the 
type of source used. 
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Figure 11 - 0P593/0P598 IC vs. Irradiance 


OP598 

(A) GaAlAs 

(B) GaAs 

(D) Tungsten 2870°K 
OP593 

(C) GaAlAs 

(D) GaAs 

(E) Tungsten 2870°K 


Ic(on) — ON-STATE COLLECTOR CURRENT — mA 





0.001 0.01 0.1 1 10 100 
E, — IRRADIANCE — mW/cm2 


Curves A, B and D represent the typical response of the OP598 to 
GaAlAs, GaAs and tungsten sources respectively. 


Curves C, D and E show the OP593 collector current variation vs. 
power for each source. 


The tungsten response curve of the OP598 (curve D), intersects the 
irradiance level of 5 mW/cm? at a current level of between seven 
and eight milliamps. This curve, therefore, reflects the minimum 
response of the highest range part (OP598A), or the middle of the 
rated response range for the OP598B. Direct calculation from the 
data of the curve, therefore, will insure performance estimates that 
are representative of a relatively wide distribution of the available 
components. 


The parallel relationship of these curves can be translated into a 
convenient conversion ratio between each source. To determine the 
required power from each source for a given current level, the 
following conversions apply: 

® tungsten to GaAs - divide by 1.50, 

© tungsten to GaAlAs - divide by 2.55, 

e GaAs to GaAlAs - divide by 1.70. 


The power required to drive the transistor at the system’s minimum 
limit of 200 wA can now be calculated. 


Applying the initial tolerances to the minimum limit 
@ 25% for temperature effects, 

@ 15% for axis misalignment, 

© 10% power supply and measurement accuracies, 
establishes a new limit of (200 wA) (1.75) = 350 pA. 


The curve of figure 11 for tungsten intersects 350 pA at a radiant 
power level of about 250 pW/cm?. 


Applying the conversion factor for GaAlAs, the power requirement is 
reduced to approximately 100 yW/cm?, which corresponds closely to 
the top curve of figure 11. 


LED Drive 

The ratings for the OP298 LED, like that of the OP598, establish 
performance limits at one set of conditions. The calculated power 
requirement of the transistor, together with the data sheet 
information, will be used to determine the minimum drive current for 
the OP298. 


Tolerances we can apply to the LED without knowing how it will be 
operated, include: 

® coupling vs. gap width, 

e lf vs. supply tolerance, 

© axis misalignment, 

e effects of ambient temperature. 


The effects of power degradation with life and device heating 
require some knowledge of the operating current level. 


Figure 12, Normalized Power vs. Distance, provides a conversion 
factor from the data sheet test distance to the applications gap 
distance. Since the curves reflect the spacing from the sensor to the 
LED flange, add the package length of .22 inches to the optical path 
length of 2.50 inches for conversion. 


At the distance of 2.72 inches, the OP298 retains about 30% of its 
rated power intensity. The similarity in size between the data sheet 
aperture (.25”) and the applications sensor diameter should make 
this conversion very accurate. 


It is obvious from this figure why the narrow beam OP298 was 
chosen over the wider beam OP293. With the gap separation of this 
system, the 0P293 retains only 2.5% of its rated power. 


Figure 12 — Normalized Power vs. Distance 


APERTURED POWER — % 





DISTANCE — PACKAGE FLANGE TO SENSOR APERTURE — Inches 


Assuming the 'ED current will be controlled by the five (5) volt 
supply and a lining resistor, a notable tolerance results. Even with 
a quality resistor, the variation of the LED's forward voltage vs. — 
current can producs :: 15% drive current tolerance for a 10% 
voltage supply tolerance. 


The axis misalignment from the mechanical design has been 
calculated to be 3° worst case. As with 0P598, the effect on 
coupling will be in the range of 15%. 
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The system's ambient temperature range contributes a power 
tolerance of 25% at the upper limit of 55°C, as shown in figure 13. 


Figure 13 — Normalized Po and Ee(ApT) vs. Ambient Temperature 


Test Conditions: 
100 mA Pulse 


Pulse Width = 100 ps 
Duty Cycle = 0.1% 
Normalized at Ta = 25°C 


NORMALIZED Po AND Ee(apt) 





+50 +100 
Ta — AMBIENT TEMPERATURE — °C 
With these tolerance factors (15% axis misalignment; 15% power sup- 
ply tolerance; and, 25% ambient temperature limit) and the power re- 
quirement of 100 uW/cm?, the data sheet ratings can now be used. 


Taking the initial estimate of power required by the sensor (100 
pWicm?), we can apply these first tolerances. 


100 pWiem? x (85% x 85% x75%)" =100 pW/cm? x (1.85) =185 W/cm? 


This is the amount of power intensity which would be required at 
the data sheet’s test distance of 1.425 inches. As was shown on 
figure 12, an IRLED at the designed gap would have only 30% of 
power measured at 1.425 inches. To convert for this 70% drop with 
distance, divide by 0.3. Thus 

P min @ (2.75)=617 pW/cm? 


Referring to figure 14, it is evident from the curves of “Apertured 
Power Qutput vs. Time” that regardless of drive level, some 
decrease in available power must be accommodated as the unit is 
operated. To minimize this degradation effect, it will be important to 
select the lowest useable drive. 


Figure 14 - Percent Change in Apertured Power Output vs. Time 
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Socket 


o Table @ 1K Hrs. 
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In another application with more demanding temperature 
requirements or less available heat sinking capacity, the upper limit 
of the LED drive may be dictated by the power dissipation rating. 
Note 1 of the data sheet shows, however, that the maximum 
continuous current can be applied up to 62.5°C with PC board heat 
sinking. 


To get a rough idea of the design tolerance for degradation, follow 
the curve labeled 50 mA DC to the intersection at 50,000 hours {or 
approximately six years) of operation. The average unit will show a 
decrease in power of roughly 14% if operated at 25°C. The sigma 
(o) table at the side of the curve indicates an additional 1.8% 
degradation for each standard deviation of distribution from this 
average. Each curve will run approximately parallel to the average 
curve through the 50,000 hour point. 


Add three standard deviation percentages (30) to the 14% to 
estimate the degradation of the full distribution of components. 


14% +(3) x (1.8) = 19.4% 


To again take a conservative approach, assume the average 
temperature is 40°C rather than the 25°C illustrated by the curves 
of figure 14. 


Characteristic data has shown that less degradation will occur from 
conditions of low current/high temperature than from high 
current/low temperature. Therefore, use the later condition as a 
model for the former and build in some safety factor. It should be 
kept in mind, however, that making degradation calculations with a 
higher current model is a very conservative approach, especially 
when working from the minimum ratings of the device. 


From the thermal parameters of the 0P298 data sheet, find the 
“normal” heat sinked thermal resistance of 


RTHJA = 188°C/Watt. 


With an average ambient temperature of 40°C, it is necessary to 
reflect a temperature rise of 


40°C - 25°C = 16°C. 


To raise the junction temperature by 15°C it is necessary to have a 
power dissipation increase of 


15°C/188°C/watt = .080 watts. 


With an LED forward voltage of 1.6 volts, the increase in forward 
Current associated with this power would be 


80 mW/1.6 volts =50 mA. 


Therefore, use the 100 mA degradation curve to simulate the 
system if the average ambient temperature is 40°C and the drive 
current is 50 mA. 


At the 50,000 hour point, the 100 mA curve shows an average 
degradation of 20% and each standard deviation produces an 
additional 2.4%. 
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For the full distribution of components, therefore, the maximum 
degradation should be 20% +(3) (2.4%) =27.2%. 


An additional temperature related power tolerance needs to be 
included in the calculation which will enable the conversion from the 
pulsed power rating at 25°C to a direct continuous current rating at 
the upper operating limit of 55°C. 


Refer to the curve of figure 13, “Normalized Apertured Power vs. 
Temperature,” and the thermal resistance rating to make this 
conversion. 


Choosing again an operating point of 50 mA and noting that the 
worst-case forward voltage is 2.0 volts, the maximum power 
dissipation would be 

Pg =(.050) (2.0) = .100 watts. 


Using the thermal resistance of 188°C/watt, the temperature rise of 
the junction would be 
TJA =(.100) (188°C) = 18.8°C. 


It can be assumed that this junction temperature rise at an ambient 
temperature of 25°C and 100 mA DC would have essentially the 
same effect as an ambient rise of 18.8°C in the pulsed condition. 


From the curve of figure 13, we can see the effect is to reduce the 
available power by approximately 18%. 


Combination of all these tolerances allows calculation of a drive level 
which accommodates six years of continuous operation over the full 
temperature range. Adding these tolerances, 27.2 percent for 
degradation, and 18 percent for junction temperature rise indicates 
that at least 60 percent of the initial power will be available at “end 
of life.” 


The baseline power must first be calculated at the selected drive 
level of 50 mA using the minimum ratings of the data sheet. 


T. E. Eichenberger 
Section Manager ~ Assembles Engineering 


IRLED is rated at 3.6 mW/cm? with a drive of 100 mA. Since the 
relationship between current and power is relatively linear in this 
range of operation, the power at 50 mA drive will be about one-half 
that at 100 mA, or 1.8 mW/cm?. 


Then applying the tolerances from heat and degradation 
(1.8 mW/cm?) x (60%) = 1080 pW/cm? 


This is the minimum power the LED will provide over its full life and 
under worst-case conditions. 


We can compare this figure with the power we calculated as the 
minimum required by the sensor, 617 W/cm?. Even with all the 
conservative design assumptions, the 50 mA drive level provides 
more than the necessary power. 


The designer can, at this point, choose to further reduce the drive 
of the LED to enhance the operating life or maintain the margin for 
the sake of broadening the distribution of useable components. This 
can oftentimes be a cost consideration since price is usually directly 
proportional to power rating. 


Conclusions 

It should be kept in mind that throughout these calculations, most 
worst-case conditions were applied simultaneously, resulting in a 
very conservative design. The example shows that under certain 
conditions these components can be easily applied in switches which 
span several inches without straining the limits of performance. 


The narrow beam components OP598/0P298 in particular are 
applicable in a wide range of configurations. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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The successful design engineer has a clear understanding of the thermal impedance of the optical 
semiconductor. This understanding allows reliable system design that encompasses the dissipation 
rating of the optical semiconductor. 





Introduction Figure 1A. Initial Thermal Derating Curve 


Maximum 
Allowable 
Power Dissipation 


The maximum power dissipation rating for a semiconductor device is 
usually defined as the largest amount of power which can be dissipated 
by the device without exceeding safe operating conditions. This quan- 









tity of power is a function of: 





1. Ambient temperature Pp PG ies 
perating 
2. The maximum junction temperature considered safe for the FA Area 


particular device 


3. The increase in junction temperature above ambient temperature 
per unit of power dissipation for the device package in a given | | 


mounting configuration A TJ(MAX) 
Item 3 is called thermal impedance and is determined in the lab with The usual (and conservative) method of rating power dissipation is to 
techniques such as those described in this bulletin. Item 2 is determined limit the curve to the safe value for normal room temperature, which 
from reliability experiments and is usually considered to be 150°C, is 25°C. The result is a curve shaped like Figure 1B: 


although it may be lower due to temperature limits imposed by the 
package material. Item 1 results in lower power dissipation ratings at 
higher ambient temperatures as described by derating curves, also 
described in this bulletin. 


Figure 1B. Thermal Operating Curve from 25°C 


__ __ Wimax)—25°C 
RTHJA 











Therma! Impedance Calculations 


The formula for calculating thermal impedance is 
Pp Se Operating 


TTA 
RTHJA = “pp 





where: RTH JA = thermal impedance, junction to ambient (also 
ce) 


C 
Watt 25°C | 
eileen TJ(MAX) 


called 0a); units are 





Ty = junction temperature of the device under test 
Ta = ambient air temperature Since there are voltage, current, and ambient temperature limitations 
Pp = device power dissipation which are not related to chip temperature, the final power dissipation 
rating curve (often called a “‘derating” curve) for a given device 


RTHJA refers to the thermal impedance of a device with no heat sink, might look like the curve shown in Figure 1C: 


suspended in still air on thermally non-conductive leads. This is the 
worst case (highest value) for thermal impedance. Figure 1C, Final Thermal Derating Curve 
‘\ Limits set by Ty(MAX) with 


poor heat sink (lower line); 
with good heat sink (upper fine) 


To calculate the maximum allowable power dissipation, we substitute 
numbers for RTH JA (measured in the lab) and Ty (using the maximum 
value determined from reliability experiments) then rearrange terms 
to get 


Limit set by 
voltage and 
current ratings 





TJ(MAX) — TA 


Pp (MAX) = Temperature 
RTHJA a limit for pack- 
Safe | age material 


This results in a linear power dissipation rating curve which intercepts 


t Operating 
zero power dissipation at TA = TJ(MAX), and with a slope which is Pp ts Yi 
J LZ 


—1/RTHJA as shown in Figure 1A: 


~ TJ(MAX) 
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Since thermal impedance is very nearly constant for different levels of | 
power dissipation, we merely have to measure the junction temperature 


at a known quantity of power dissipation, then substitute into the 
right side of the formula: 


Ty-TA 
PD 
to find the thermal impedance of the device. 





RTHJA = 


It is important to define the ambient conditions since air movement, 
lead length, and contact with thermal conductors all affect the mea- 
sured Tj. The best case (lowest value) of thermal impedance is ob- 
tained with an infinite heat sink, i.e. by keeping the entire outside of 
the device at ambient temperature. Since case temperature equals 
ambient temperature under these conditions, infinite heat sink thermal 
impedance is called R7HJC, defined as: 


Ty-—Te 
Pp 
where Tc = case temperature. The worst case encountered in real 





RTHJC = 


applications involves a device with full-length leads, mounted in a sock- 


et with no air movement. Thermal impedance under these conditions 
is called RTH JX and is calculated using the same formula as RTH JA. 
RTHJX is used to calculate actual worst case derating curves. 


Junction Temperature Measurement 


All these calculations depend on having a way to measure junction 
temperature in a chip while the device is dissipating power. This is 
done by using the chip as its own thermometer. Forward biased PN 
junctions have a voltage drop which decreases with temperature; by 
using a forward current small enough that no significant chip heating 
occurs, we can measure this voltage drop at known chip temperature 
simply by varying the ambient temperature of the package. Under 
these conditions, Ty approximately equals Ta, and we can control and 
measure Ta. See Table 1 for the junctions used for this measurement. 


Table 1. Junctions Used for Measuring Temperature — Ty 


LEDs, Diodes | Anode to Cathode 


Transistors Base-emitter or base-collector. If the device 
normally has no base lead as in phototran- 
sistors, special samples must be made with 
the base bonded out instead of the emitter. 
























ICs Reverse bias the substrate (negative to Vcc 
lead, positive to ground). 








As a result of these measurements, we have a graphic representation of 
voltage drop versus junction temperature at a known low current. 
Figure 2A might be typical for an LED: 


Figure 2A. Voltage Drop vs. Junction Temperature for IR LED 


1.10 
1.05 
VF 
@igp=100 uA 1.00 
(Volts) 
0.95 
0.90 
25 50 75 100 125 


Ty (°C) 


Now to find RtHJA, RTHJX, OF RTHJC we place the device in the 
desired mounting configuration and apply a specific amount of power 
dissipation to the device, sufficient to provide significant chip heating. 
The junction temperature is monitored by interrupting the power and 
substituting the low forward bias current (our thermometer’), 

100 WA for the LED described in Figure 2A. The voltage drop must 
be measured before the junction has time to cool significantly. We 
use a 100 ys interruption which is consistent with the thermal time 
constant of the devices being measured; a sample and hold circuit 
maintains the reading so it can be recorded with a voltmeter. The 
applied waveform for the above LED would appear as shown in 
Figure 2B: 


Figure 2B. Timing Cycle for Device Heating and Monitoring 
of Junction Temperature 


100 mA 





100 pus 
! 
IF 
TOO LP em ee 


Because of the sample and hold circuit, the voltmeter reading reflects 
the junction temperature of the chip as shown graphically in Figure 2A. 
For a typical plastic LED, the temperature rises after application of 

DC power for several minutes as shown in Figure 2C. 


Figure 2C. Equilibrium of Junction Temperature 


— Equilibrium 
YW 





0 100 200 300 400 
TIME — Seconds 
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When the voltmeter reading has stopped changing, we (1) substitute the 
reading back into the graph to get the actual Ty; (2) multiply the large 
forward current, in this case 100 mA, by the voltage drop on the diode 
with 100 mA applied, to get the power dissipation; (3) measure the 
actual Ta; and (4) substitute into the RTHJA formula to get a value 
for thermal impedance. 


Example 


A typical OP290 infrared emitting diode is found to have VF charac- 
teristics as shown at an If Ut 100 WA: 








Ta VF 

(°C) (Volts) 
25 1.080 
50 1.030 
75 0.980 
100 0.930 


It is then connected to a test circuit and immersed in agitated silicone 
dielectric fluid at a temperature of 25°C; this is a good approximation 
of an infinite heat sink for a low power device. An | of 100 mA is 
applied. Every 100 ms the IF is reduced to 100 WA for a period of 

100 us, after which the If returns to 100 mA. Using a sample and hold 
circuit we observe that the V_e of the device during the low current 
intervals starts cut at 1.080 Volts but rapidly decreases, eventually 
stabilizing at 1.050 Volts. Interpolating between 1.080 Volts (25°C) 
and 1.030 Volts (50°C) we find that junction temperature is now 40°C. 


The Ve is measured during the 100 mA IF period and found to be 1.50 
Volts. Thus, the power dissipation is 150 mW (99.9 percent of the 
time). Substituting into the formula, 


oe 40-25 
RTHJA (infinite heat sink) = RTH Jc = 50 100°C/W 


When the same test is conducted with the device in still air, mounted in 
a PC board socket, the final values of VF are 1.024 at 100 A and 
1.40 at 100 mA. Thus Ty = 53°C and 


53-25 
RTHJX = ny ue 200°C/W 


The power derating curves are: 


aay (967 
= SUMARY = UK TER acct innit eatin and 
RTHJA 100 


_125—-Ta 


PD = 500 


with no heat sink. 


Martin McCrorey 
Characterization Laboratory Manager 


Graphing the derating curve gives two lines as shown in Figure 3A: 
Figure 3A. Thermal Derating for “Infinite” and “No” Heat Sink 


1W 


500 mW 


Pp 


25°C 125°C 
0 ee aed 
But the device is limited to 250 mW for reliability reasons, and the 
plastic package can withstand only 100°C due to the glass transistion 
temperature of the plastic. Thus, the final power derating curve is 
shown in Figure 3B: 


Figure 3B. Final Thermal Derating 












500 mW — — —h No heat sink; derate 
5 mW/°C above 75°C 
Infinite heat sink; no 
derating required over 
operating temperature 
250 mW range of —40°C to 
+ 100°C 
Pp 


100°C 125°C 


tho 


The entire shaded area can be used with an infinite heat sink: the cross- 
hatched area is forbidden for a device with no heat sink. 


Conclusions 






Power dissipation ratings for DC operating conditions are calculated 
with the techniques just described. Fora device operated under steady : 
state conditions, these procedures provide a method of establishing 
operating limits which are consistent with good device reliability. How- 
ever, under pulsed conditions, the thermal time constants of the device 
must be considered. For information on the subject of junction heating 
under pulsed conditions, refer to TRW Application Bulleting 105, 
“Thermal Behavior of GaAs LEDs”. 


TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Term 
Acceptance Angle 


Acceptance Cone 


Ambient Temperature 
Angstrom 
Anode 


Aperture 
Aperture Angle 


Axis of Measurement 


Base 


Beam Angle 


Beam Half Angle 


Blackbody 


Buffer Amp Linearity, Low 
Voltage 


Cathode 


Collector 


Collector-Base Breakdown 
Voltage 


Collector Current 


Collector-Emitter 
Breakdown Voltage 


Collector-Emitter 
Saturation Voltage 


Color Temperature 


Symbol 
6 


ViL 


C 
ViBRICBO 


Ic 
ViBRICEO 


VCEISAT) 


Description 


The maximum angle which a ray may traverse and still be detected by a photosensor, usually 


measured from the optical axis. 


A cone with an included angle such that any ray within the cone will be detected by the 
sensor and any ray outside will not. 


Temperature of air or liquid surrounding any electrical part or device. 
10-' meter; a unit of length sometimes used to describe wavelength of optical radiation. 


The positive terminal of a diode, i.e., the terminal which must have a positive voltage relative 
to the other terminal (cathode) before the device will conduct. 


A hole or window in an opaque material, used to control the transmission of light. 
For radiation sources, the angle between the half power points. See Beam Angle. 


The direction from the source of radiant energy, relative to the optical axis, in which the 
measurement of radiometric and/or spectroradiometric characteristics is preferred. 


The control terminal of a transistor. In a phototransistor, control is provided by light or infrared 
energy which falls on the transistor and generates a current in the base. 


A measure of the angular displacement of emitted energy, usually measured as the included 
angle from one half power point to the other. 


A measure of the angular displacement of emitted energy, generally measured from the optical 
axis to the half power point. See Emission Angle. 


Ideally, a body that would absorb all and reflect none of the radiant energy falling upon it; its 
reflectivity would be zero and its absorbency {and consequently its emissivity) would be 100%. 
In practice, a radiator of uniform temperature whose radiant emittance in all parts of the 
spectrum Is the maximum obtainable from any temperature radiation at the same temperature, 
or a radiator whose spectral radiant emittance conforms with Planck's law of radiation. 


Output voltage from the buffer of the ABC sensor with a specified input voltage applied to the 
buffer. 


The negative terminal of a diode, |.¢., the terminal which must have a negative voltage 
relative to the other terminal (anode) before the device will conduct. 


The positive current carrying terminal of an NPN transistor. 


The reverse bias voltage at which the collector-base junction of a transistor will conduct a 
specified (non-destructive) current much higher than the normal leakage currents that occur at 
lower voltages. In an NPN transistor, it is measured with the collector positive, the base 
negative, and the emitter open. 


The amount of current flowing into the coilector terminal of a transistor. 


The voltage at which a transistor, biased in the normal direction with no optical or electrical 
input to the base, will conduct a specified (non-destructive) current much higher than the 
normal leakage currents which occur at lower voltages. 


The collector-emitter voltage of a transistor which is turned “on” by an optical or electrical 
input to the base, measured under specified conditions of input level and output current load. 


The temperature of a blackbody having the same visible color as that of a given non- 
blackbody radiator. 
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Term Symbol Description 
Common Emitter — A circuit configuration in which the emitter terminal is common to both input and output 
current loops; also called grounded emitter. 


Commutating dV/dt — A changing voltage. In a triac the ability to block this rapidly changing voltage. 

Conversion Efficiency, — The ratio of maximum available power output resulting from photovoltaic operation to total 

Photovoltaic Diode incident radiant flux. 

Critical Angle 6c The maximum angle of incidence for which light will be transmitted from one medium to 
another. Light approaching at a greater angle of incidence will be reflected. 

Current Transfer Ratio CTR In an optically coupled isolator, the ratio of output (transistor) current to input (LED) current 
under specified conditions. 

Dark Condition — The condition attained when the electrical parameter under consideration approaches a value 
which cannot be altered by further irradiation shielding. 

Dark Current Ip The current that flows through a photodetector when there is no optical input; usually used in 
reference to photodiodes. 

DC Current Gain Hee The ratio of collector current to base current in a transistor biased in the common emitter 
configuration. 

DC or AC Input-to-Qutput 0 The current between all input terminals shorted together and all output terminals shorted 

Current; Isolation Voltage together at a specified voltage. 

DC or AC Input-to-Output Vig The voltage applied between all input terminals shorted together and all output terminals 

Voltage; Isolation Voltage shorted together. 

Delay Time td The time elapsed between a step increase in the input and a change in the output equal to 
10% of its maximum change. 

Detector Noise Current ln The broadband output noise current. 

Diode — A two terminal device (usually semiconductor) ae 
which freely conducts current in one direction 
and blocks it in the other. K(-} 

Duty Cycle de In a signal composed of regularly recurring pulses, the product of the pulse width and the 
repetition frequency multiplied by 100 to give a percentage. 

Duty Factor — In a signal composed of regularly recurring pulses, the product of the pulse width and the 
repetition frequency. Same as duty cycle except that it is expressed as a ratio rather than a 
percentage. 

Emission Angle — For radiation sources, the angle with respect to the optical axis at which the radiant power is 


half the maximum. 





Emitter E The negative current carrying terminal of an NPN transistor. 

Emitter (Radiometric) _ In radiometrics, a source of radiation. 

Emitter-Collector VIBRIECO The voltage at which a transistor, biased opposite its normal direction with no optical or 

Breakdown Voltage electrical input to the base, will conduct a specified (non-destructive) current much higher than 
the normal leakage currents which occur at lower voltages. 

Emitter Current lr The value of current flowing in the emitter terminal of a transistor. 

Fall Time tf The time that elapses while a pulse waveform decreases from 90% to 10% of its maximum 
value. 
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Term 
Fiber Optics 


Flux Density, Luminous or 
Radiant Intensity 
Forward Bias Voltage 


Forward Current 


Forward Voltage 


Frequency 
Gallium Aluminum Arsenide 


Gallium Arsenide 


Half-Density Beam Angle 
Half Power Point 

High Level Output Voltage 
High Level Supply Current 
Holding Current 
luminance (Illumination); 


Irradiance 


Infrared 


Infrared Emitting Diode 
Input-to-Output 
Capacitance 
Input-to-Output Resistance 


Interrupter Assembly 


lrradiance 


Isolation Leakage Current 


Optoelectronics Division, 


Symbol 


VF 


IF 


Ve 
f 


GaAlAs 


GaAs 
‘S) 


HP 


VOH 


IccH 


IRED 
Cio 


Rio 


Eg 


liso 


Description 
Generally, the technology of using transparent glass or plastic fibers which carry light. Signals 
can be sent over large distances at high speed by coupling optoelectronic devices via fiber 
optics. 


The quotient of (1) the respective luminous or radiant flux at a surface divided by (2) the area 
of the surface. 


An external voltage applied in the conducting direction of a PN junction. The positive terminal 
is connected to the P-type region, and the negative terminal to the N-type region. 


The current which flows across a semiconductor junction when a forward-bias voltage is 
applied. 


The voltage across a diode when it is forward biased at a specified current. 


The number of recurrences of a periodic phenomenon in a unit of time. Usually expressed in 
hertz (Hz), which is the number of recurrences per second. 


A crystalline compound used to make IREDs. Note: the addition of aluminum to the GaAs 
roughly doubles the power output of the device at the same input current. 


A crystalline compound used to make IREDs. 


The full-cone angle within which the radiant intensity is not less than half of the maximum 
intensity. See also Beam Angle. 


For radiation sources, the point in the radiation pattern at which the radiant intensity is half 
the maximum. 


The voltage on the output terminal of a logic circuit with input level and output load applied 
that, according to the product specification, will establish a high level at the output. 


In a logic circuit, the supply current required to operate the circuit when input conditions are 
such that the output is in the high logic state. 


In a triac, the minimum current through the main terminals which will maintain the device in 
the on-state in the absence of an input to the gate. 


The respective luminous or radiant flux density incidence on a surface; quotient of the flux 
divided by the area of illuminated or irradiated surface. 


Optical radiation that is characterized by wavelength longer than normally perceived by the 
eye, but shorter than radio waves. TRW Optoelectronics Division emitters radiate in the 
infrared range. 


A diode which emits infrared radiation when forward biased. 


The capacitance between the output of the photosensitive element and the input of the 
photoemitter element, called coupling capacitance. 


The resistance between the input and output of an optoisolator when the input leads are 
shorted together and the output leads are shorted together. 


Same as Transmissive Assembly. 


The radiant flux density incident on a surface; the quotient of the flux divided by the area of 
the irradiated surface. Units: watts/square meter, milliwatts/square cm. 


The current produced in an optoisolator when the input leads are shorted together, the output 
leads are shorted together, and a specified voltage is applied between the input and output. 
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Term 
Isolation Voltage 


Junction Temperature 
Light 

Light Current 
Light-Emitting Diode (LED) 


Low Level Output Voltage 


Low Level Supply Current 


Lower Ramp Threshold 
Voltage 


Luminous Energy 
Luminous Flux, Radiant Flux 


Maximum Power Dissipation 


Micron 
Nanometer 
Noise Equivalent Bandwidth 


Noise Equivalent Power 


Off-State Collector Current 
Off Time 


On-State Collector Current 


On Time 


Operating Temperature 


Optical Axis 


Optical Radiation 


Optically Coupled Isolator 


Symbol 
Viso 


in 


VoL 
IccL 


VAL 


Q, (Oy) 


PD(MAX) 


nm 
Bh 


NEP 


IcEO 
loff 
IC(ON) 


ton 
To 


Description 
The input-to-output voltage withstanding capability of an optically coupled isolator. 


The temperature at the PN junction within a semiconductor device. 
Optical radiation in the range of wavelengths which can be perceived by the human eye. 
Current flow through a photosensitive device when exposed to radiant energy. 


A device capable of emitting luminous energy resulting from the recombination of electrons and 
holes 


The voltage on the output terminal of a logic circuit with input level and output loading applied 
such that, according to the product specification, a low level at the output will be established. 


In a logic circuit, the supply current required to operate the circuit when the input conditions 
are such that the output is in the low logic state. 


The lower threshold voltage of the RC pin on the ABC sensor. The circuit discharges a 
capacitor connected to this pin until the voltage on the capacitor reaches the lower threshold 
voltage. 


Energy traveling in the form of visible radiation. 
The respective time rate of flow of luminous or radiant energy. 


Maximum power that a device can safely dissipate under specified conditions which include 


ambient temperature, heat sinking, and air circulation. 


10-5 meter. 
10-9 meter; equal to 10 angstroms or 10-3 micron. 


The equivalent bandwidth of a flat (or white) noise spectrum with sharp cutoff and the same 
maximum value that contains the same noise power as the actual broadband output noise 
power of the device or current. 


The radiant flux at a specific wavelength incident on a detector which gives a signal-to-noise 
ratio of unity. Unit: watts. 


The collector current in a transistor with no optical or electrical input to the base. 
Storage time plus fall time. 


The output (collector) current of a transistor when there is a specified optical or electrical input 
to the base. 


Delay time plus rise time. 


The temperature or range of temperatures over which a device is expected to operate within 
specified performance limits. 


A line about which the radiant energy pattern is centered; usually perpendicular to the active 
area. 





Electromagnetic radiation in the range of wavelengths from 10 nanometers (extreme ultraviolet) 
to 1 millimeter (extreme infrared). 


A device that is designed for transferring electrical signals by utilizing optical energy to provide 
coupling, with electrical isolation between input and output. Optically coupled isolators usually 
consist of an IRED coupled to one of a variety of sensor types, shielded from ambient light. 
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Term 
Optically Coupled Triac Driver 


Optccoupler 
Optoelectronic Device 


Optoisolator 


Peak On-State Surge Current 


Peak Wavelength 
Photoconductive Diode 


Photoconductive Transducer 


Photocoupler 
Photocurrent 


Photodarlington 


Photodarlington Coupler 


Photodiode, Avalanche 


Photodiode Coupler 


Photodetector 
Photodiode 


Symbol 


ITM(SURGE) 


dp 


Description 
An optically coupled isolator whose output is designed to control the gate of a power triac. 


See Optically Coupled Isolator. 


A device which responds to, emits, or modifies electromagnetic radiation in the visible, 
infrared, and/or ultraviolet spectral regions, or a device that utilizes such radiation for its 
internal operation. | 


See Optically Coupled Isolator. 


An on-state current of short duration and specified waveshape which represents the maximum 
Current surge capacity of a triac. 


The wavelength at which the power output of an emitter is maximum. 


A photodiode that is intended to be used as a photoconductive transducer. 


iin 


OPTIONAL 


A device that is intended to change its con- 
ductance as a function of incident light or A 
radiation. 





See Optically Coupled Isolator. 
The difference between light current and dark current in a photodetector. 


A photosensor consisting of two transistors on a C 
single chip, configured such that the current from 

the first (photosensitive) transistor is amplified by 

the gain of the second transistor. Note: photo- 

darlingions have very high current output com- 

pared to phototransistors but speed and linearity are relatively poor. 


An optocoupler in which the photosensitive ANODE 
element is a darlington-connected phototransistor. 





CATHODE 


A photodiode that is intended to take advantage of avalanche multiplication of photocurrent. 


An optocoupler in which the photosensitive ele- anyone 1 
ment is a photodiode. 


CATHODE 2 





CATHODE 1 


A device that responds electrically when exposed to radiant energy. 
A diode which is sensitive to incident radiation. 
Incident photons cause the diode to conduct (if A 

reverse biased) or to generate a current. Note: K 
photodiodes typically have much less output cur- “1” 

rent than phototransistors but are faster and 

more linear. 
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Term Symbol Description 
Photoemissive Device — Synonym for a photoemitter. 
Photoemitter — A device that emits electromagnetic radiation in the visible, infrared, and/or ultraviolet spectral 
regions. 

Photologic™ Coupler — An optocoupler in which the photosensitive element is a digital output integrated circuit. 
Photon -~ A quantum (the smallest possible unit) of radiant energy; a photon carries a quantity of energy 
equal to Planck's constant times the frequency. 

Photosensitive Device — A device that is responsible to electro-magnetic radiation in the visible, infrared, and/or 
ultraviolet spectral regions. 
Photosensor — A device which controls or generates an electric current when irradiated by light. 
Phototransistor _ A transistor which is sensitive to incident radia- 
tion. The incident photons result in a base cur- “= : 
rent which is then amplified by the gain of the ©) 
transistor. E 
Phototransistor Coupler — An optocoupler in which the photosensitive ele- ANODE COLLECTOR 
ment is a phototransistor. 
CATHODE EMITTER 


Note: The base region may or may not 
be brought out as an electrical terminal. 


Phototransistor, Darlington — A phototransistor, the collector and emitter of ~ COLLECTOR 
Connected which are connected to the collector and base, 
respectively, of a second transistor. ENVELOPE 
OPTIONAL 
EMITTER 
Note: The base regions may or may not 
be brought out as electrical terminals. 
Phototriac Driver Coupler - An optocoupler in which the photosensitive element is either a zero current crossing triac driver 
or a zero voltage crossing driver. 
Point Source — A radiation source with a maximum diameter less than 4, the distance between source and 
detector. 
Propagation Delay tery, teHL In a logic circuit, the time delay between a specified change in input and a corresponding 


change in the output logic state. tp,y is measured with the output changing from low to high 
and tp); with the output changing from high to low. 





Radiance N, Le The radiant intensity of the energy leaving or passing through a surface, divided by its area. 

Radiant Efficiency — The ratio of the total radiant flux emitted to the total input power. 

Radiant Flux Pp Rate of flow of radiant energy, expressed in watts. 

Radiant Intensity le The radiant flux generated per unit solid angle in a given direction, expressed in milliwatts per 
steradian (mW/sr). 

Radiation Pattern — The representation of the intensity of emission as a function of direction, in a given plane. 

Radiometric _ Of or pertaining to radiation in all wavelengths. 
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Glossary of 


Symbols and Terms 


Term 
Ramp Leakage Current 


Reflective Assembly 


Repetitive Peak Off-State 
Current 
Responsivity 


Reverse Breakdown Voltage 


Reverse Current 


Rise Time 


RMS Qn-State Current 


Silicon 


Snell's Law 


Spectral Bandwidth 


Spectral Response 


Static dV/dt 


Static Gate Trigger Current 


Steradian 


Storage Temperature 


Storage Time 


Supply Voltage 


Total Power Output 


Symbol 
IRL 


IDRM 


VIBRIR 


IR 
tr 


ITIRMS) 
Si 


BW 


dV/dt 


IGT 


Sf 


Tst¢ 


ts 


Vee 
Po 


(Ra A SS a a TT TT 


Description 
In the ABC sensor, the current that flows through the RC pin (pins) when the device is 
operated under specified conditions. 


A device in which an IRED and a photosensor are mounted side by side, such that the 
photosensor is only irradiated when a reflective object passes in front of the device. Reflective 
assemblies are used to sense the presence of reflective objects. 


In a triac, the maximum instantaneous value of the off-state current that results from the 
application of repetitive peak off-state voltage. 


A description of the optical sensitivity of a photosensor. It is the ratio of the output current or 
voltage to the input radiant flux, typically expressed as amps per watt or volts per watt. 


The reverse bias voltage at which a diode will conduct a specified (non-destructive) current much 
higher than the normal leakage currents which occur at lower voltages. 


The current that flows when a reverse bias voltage is applied to a semiconductor junction. 


The time that elapses while a pulse waveform increases from 10% to 90% of its maximum 
value. 


In a triac, the principal current when the device is in the on-state. 


An element, abundant in the earth's crust, which is used in highly purified form to make most of 
the semiconductors used in the modern electronics industry {including all TRW Optoelectronics 
Division photodetectors}. Pure crystalline silicon is carefully “doped” with very small amounts of 
impurities to control its electrical characteristics. 


The law of refraction which predicts the behavior of electromagnetic radiation as it passes from 
one homogeneous isotropic media to another; expressed as nlsinO@1=n2sin@2 where ni and n2 
are refractive indices and @1, © 2, refer to the angles between the rays and the normal to the 
interface. 


The wavelength interval in which a photometric or radiometric spectral quantity is not less than 
half of its maximum value. 


A description of the electrical output characteristic versus wavelength of radiation incident upon a 
device, usually expressed by a curve. 


The measure of the ability of a triac or SCR to block a rapidly rising voltage. Static dV/dt is 
usually measured with application of full rated voltage to the device in a very short but 
controlled time period. \t is expressed in volts/microsecond. 


In a triac, the minimum gate current required to switch the device from the offstate to the 
on-state. 


The solid angle subtending an area on the surface of a sphere equal to the square of the 
sphere’s radius. There are 47r steradians in a sphere. 


The maximum temperature at which a device may be stored with no power applied. 


The time elapsed between a step decrease in the input and a change in the output equal to 
10% of its maximum change. 


The power supply voltage required to operate a circuit. 


The total power that is radiated by a device, expressed in watts or milliwatts. 


9 rr 0-0-9 a vd 
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Term Symbol Description 

Transistor — A three terminal active semiconductor device 
which is capable of providing power amplification. C 

© 
E 

Transmissive Assembly — A device in which an IRED and a photosensor are mounted facing each other on either side of 
a slot, such that an opaque object passing through the slot will interrupt the IR radiation path 
and be detected by the photosensor. 

Triac _ A five layer semiconductor device which provides MAIN TERMINAL 2 
switching action for either polarity of applied vol- 
tage and can be controlled in either polarity by 
a single gate electrode. Triacs are usually used in 
power control applications. MAIN TERMINAL 1 

Trigger Leakage la tre The current that flows in the trigger terminal of the ABC sensor. ly; is measured with the 
trigger pin at ground potential and lo with the trigger pin at Vcc potential. 

Trigger Voltage VT The minimum voltage which, when applied to the trigger pin of the ABC sensor, will force the 
RC pin to sink current. Once triggered by a rising edge of this minimum amplitude, the RC pin 
sinks current until the voltage on the capacitor reaches the lower ramp threshold voltage. 

Upper Ramp Threshold VRU The upper threshold voltage of the RC pin on the ABC sensor. The circuit charges a capacitor 

Voltage connected to this pin until the voltage on the capacitor reaches the upper threshold voltage. 

Visible-Light-Emitting Diode VLED Synonym for light-emitting diode. 

Wavelength IN The velocity of a wave divided by its frequency. The wavelength of infrared radiation is usually 


expressed in nanometers. 





TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Optoelectronics 
Interchangeability Guide 





Use of This | TRW product selections included in this guide meet and often exceed the performance 
Interchangeability Guide ' specifications of products from other manufacturers. Use of this cross reference to substitute — 
<< other products in place of TRW products is not recommended and is strictly at the user's own 
risk. In addition, TRW assumes no responsibility for use of this cross reference guide in actual 
circuit design or product replacement. TRW data sheets should always be consulted prior to 
product selection. 


Code Definitions Biicaiuatubaatheabieses Direct Replacement D..................0. 0c. eee ee Call TRW* 
Dida oo an care eceuane Electrical Difference E..................0. eeu No Equivalent 
aren ee beens Mechanical Difference “Devices that can be second sourced if volume and 


pricing warrant 





- Competitor TRW 


Part No. Description Part No. Code Page 


Competitor TW 
Part No. Description Part No. Code Page 


1-63-32-2 Collimated LED OPI60SLC B,C 
10-53-0032-1  Collimated LED OP160SLD B,C 
10-53-0032-3  Collimated LED OP160SLB BC 
10-53-0032-4  Collimated LED OP160SLA B,C 


10-53-0032-5  Collimated LED OP160SLA 
1N6264 Hermetic LED 
1N6265 Hermetic LED 
1N6266 Hermetic LED 


4-Pin T0-72 Transistor Coupler 
4-Pin T0-72 Transistor Coupler 
4-Pin 10-72 Transistor Coupler 
Hi Rel TO-5 Hermetic Transistor 


Hi Rel TO-5 Transistor Coupler 
Hi Rel TO-5 Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 


BSS Hall Effect Magnetic Sensor 
BP100 Plastic Photodiode 

BPIDI/I. Plastic Transistor 

BP101/Il. Plastic Transistor 


~ BP1O1/II Plastic Transistor 
BP101/V Plastic Transistor 
BP102/!  —Plastic ‘Transistor 
-BP102/I1 Plastic Transistor 


BP102/I Plastic Transistor 
BP102/IV Plastic Transistor 
BP 103-1 TO-18 Hermetic Transistor 
BP103-2 TO-18 Hermetic Transistor 


BP103-3 10-18 Hermetic Transistor 
BP103-4 T0-18 Hermetic Transistor 
BP103B Plastic Transistor 
BP103B-1 T-1 % Plastic Transistor 


BP103B-2 T-1 % Plastic Transistor 
BP103B-3 T-1 % Plastic Transistor 
BP103B-4 T-1 % Plastic Transistor 
BP103/I Plastic Transistor 


BP103/II Plastic Transistor 

BP103/III Plastic Transistor — 
BP103/IV Plastic Transistor OP801 
BP104 Plastic PIN Photodiode OP913W 


BPW13A TO-18 Hermetic Transistor OP800W 
BPW13B TO-18 Hermetic Transistor OP801W 
BPW13C TO-18 Hermetic Transistor OP802W 
BPW14A TO-18 Hermetic Transistor OP803 


BPW14B J0-18 Hermetic Transistor 
BPW14C TO-18 Hermetic Transistor 
BPW16N Plastic Transistor 
BPW17N Plastic Transistor 


TQ-56 Hermetic Photodiode OP913W 
TO-56 Hermetic Photodiode OP913W 
TO-56 Hermetic Photodiode OPS13W 
TO-18 Hermetic Photodiode OP913 


TO-18 Hermetic Photodiode 
Plastic PIN Photodiode 
Plastic PIN Photodiode 
Plastic PIN Photodiode 


BPW35 Plastic Photodiode _ 

BPW36 TO-18 Hermetic Transistor OP804 

BPW37 TO-18 Hermetic Transistor OP803 

BPW38 TO-18 Hermetic Darlington OP830 

BPW39A Plastic Lateral Transistor OP550SLB B,C 


6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 


6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 


6-Pin Darlington Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 


6-Pin High VBR Transistor Coupler 
6-Pin High VBR Transistor Coupler 
6-Pin SCR Driver Coupler 
6-Pin SCR Driver Coupler 


6-Pin Darlington IC Coupler 

6-Pin Darlington IC Coupler 

TO-5 Transistor Coupler 

TO-5 Transistor Coupler OPI103 
TO-5 Transistor Coupler OPI103 
Dual Transistor Coupler _ 

Hi Rel Dual Logic Coupler - 
8-Pin Transistor Coupler 6N135 


8-Pin Transistor Coupler 

8-Pin High Speed Logic Coupler 
8-Pin Darlington Coupler 

8-Pin Darlington Coupler 

8-Pin Dual Coupler 
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Competitor 


Part No. 


BPW39B 
BPW40 
BPW41 
BPW42 


BPW43 

BPX38-1 
BPX38-2 
BPX38-3 


BPX38-4 
BPX36/! 

BPX38/II 
BPX38/II! 


BPX38/V 
BPX43-1 
BPX43-2 
BPX43-3 


BPX43-4 
BPX43/I 

BPX43/II 
BPX43/III 


BPX43/IV 
BPX48 
BPX60 
BPX62/| 


BPXB2/II 

BPXB2/IIl 
BPXE2/IV 
BPX63 


BPX81 

BPX81-1 
BPX81-2 
BPXB1-3 


BPX81-4 
BPX81/ 

BPX81/II 
BPX81/IIl 


BPX81/IV 
BPX82 
BPX83 
BPX84 


BPX83 
BPX99 
BPY11/| 
BPY11/{I 


BPY1 1/111 
BPYT1/V 
BPY11/P 
BPY12 
BPY47 


Description 


Plastic Lateral Transistor 
T-1% Plastic Transistor 
Plastic Photodiode 

T-1 Plastic Transistor 


T-1% Plastic Photodiode 

TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 


TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
T0-18 Hermetic Transistor 
T0-18 Hermetic Transistor 


TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
T0-18 Hermetic Transistor 


TO0-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 


TO-18 Hermetic Transistor 
Plastic PIN Photodiode 
TO-5 Hermetic Photodiode 
Pill Hermetic Transistor 


Pill Hermetic Transistor 
Pill Hermetic Transistor 
Pill Hermetic Transistor 
Plastic TO-18 Photodiode 


T0-18 Photodiode 
TO-18 Photodiode 
Plastic Photodiode 


10 Element Plastic Transistor 


Plastic Transistor 
Plastic Transistor 
Plastic Transistor 
Plastic Transistor 


Plastic Transistor 
Plastic Transistor 
Plastic Transistor 
Plastic Transistor 


Plastic Transistor 

2 Element Plastic Transistor 
3 Element Plastic Transistor 
4 Element Plastic Transistor 


5 Element Plastic Transistor 
6 Element Plastic Transistor 
7 Element Plastic Transistor 
8 Element Plastic Transistor 


9 Element Plastic Transistor 
Plastic PIN Photodiode 
Plastic PIN Photodiode 
Plastic PIN Photodiode 


Plastic PIN Photodiode 
TQ-52 Hermetic Darlington 
Plastic Photodiode 

Plastic Photodiode 


Plastic Photodiode 
Plastic Photodiode 
Plastic Photodiode 
Plastic Photodiode 


| Plastic Photodiode 


TRW 
Part No. 


OP5S0SLA 
OPSOISLC 


OPSO1SLC 


OP800W 
UPBOIW 
OPB01W 


OP800W 
OP801W 
OPB02W 


OP805 


OPS13W 
OP602 


MmmmnMmmemimmnmnomim mma mi~pmmmeotirnrmmimmamimmmemimnmmama™minagwdi_gvuinwmnrmrtvwiwwwwinwamiwawWwWDsvorwoawnm 


Code 


B,C 
B,C 
E 

B,C 


Page 


Competitor 
Part No. 


BPY48 

BPY61/! 
BPY61-1 
BPY61/lI 


BPY61-II 

BPY61-Il! 
BPY61/!I! 
BPYB1/IV 


BPY61-IV 
BPY62/I 
BPY62-I 
BPY62-II 


BPY62/ll 
BPY62-(tI 
BPY62/III 
BPY64 


COSODE 
C3081 
C3082 
C03812 


30012 
(30013 
(30099 
(30116 


C301 16/F 
030122 
30807 
(30808 


(30809 
(30810 
(30822 
(30831 


(30839 

C8601 1E 
C86025A 
C86025E 


CLCR-530 


CLCT-320 
CLCT-320A 
CLOT-367 
CLCT-611 


CLCT-511A 
CLI-2 
CLI-4 
CLI-4 


Description 


Plastic Photodiode 
Glass Transistor 
Glass Transistor 
Glass Transistor 


Glass Transistor 
Glass Transistor 
Glass Transistor 
Glass Transistor 


Glass Transistor 

TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 


T0-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
Plastic Photodiode 


TO-5 PIN Photodiode 
TO-5 PIN Photodiode 
TO-5 PIN Photodiode 
TO-5 PIN Photodiode 


Laser Diode 
Laser Diode 
Laser Diode 
InGaAs LED 


InGaAs LED 

T0-46 Hermetic LED 
TO-18 PIN Photodiode 
TO-5 PIN Photodiode 


TO-18 PIN Photodiode 
TO-5 PIN Photodiode 
TO-18 PIN Photodiode 
T0-18 PIN Photodiode 


TO-5 PIN Photodiode 
Coaxial Hermetic LED 
Coaxial Hermetic LED 
T-1% Plastic LED 


Axial Transistor Coupler 
Axial Transistor Coupler 
Axial Darlington Coupler 
Axial Darlington Coupler 


Axial Hermetic Coupler 
Axial Hermetic Coupler 
Axial Hermetic Coupler 
Axial Hermetic Coupler 


Axial Hermetic Coupler 
Axial Hermetic Coupler 
Axial Hermetic Coupler 
Darlington Chip 


Transistor Chip 
Transistor Chip 
Transistor Chip 
Transistor Chip 


Transistor Chip 

6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 


6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 





7 ANY 


TRW 
Part No. 


OPS13 


QP291C 


OPI1264A 
OPI1264A 
OPI113 


OPI120 
OPI120 
QPI120 


OPI2252 
OPI2253 
OPI2251 
OPI2252 


OoOrrrri(lou Tv Vej;ocUMUoT;ocCco o& 


Code 


maoawitonunmimmr mimmmnmem 


ammopnnmomiwom Yemanaaoanom 


B,C 
B,C 





Page 
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Competitor 
Part No. 


CLI-28 
CLI-55 
CLI-55A 
CLI-56B 


CLI-55C 
CLI-200 
CLI-2000 
CLI-2008 


CLI-210 
CLI220 
CLI-230 
CLI-300 
CLI-305 
CLI-325 
CLI-365 
CLI-375 


CLI-395 


Description 


6-Pin Darlington Coupler 
6-Pin Darlington Coupler 
6-Pin Darlington Coupler 
6-Pin Darlington Coupler 


6-Pin Darlington Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Darlington Coupler 


6-Pin Darlington Coupler 
Transistor Interrupter 
Transistor interrupter 
Transistor interrupter 


Transistor interrupter 
Transistor interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor interrupter 
Transistor interrupter 


Transistor Interrupter 
Transistor interrupter 
Transistor interrupter 
Transistor interrupter 


Transistor interrupter 


TRW 


Part No. 


OPI3253 
OPI3251 
OPI3252 


0P13251 


Competitor 
Part No. 


CNY 18-2 
CNY 18-3 
CNY18-4 
CNY18-5 


CNY 18-6 
CNY 18/1 

CNY 18/I! 
CNY 18/Iti 


CNY18/IV 
CNY18/V 
CNY18/VI 
CNY21 


« Description 


4-Pin T0-72 Transistor Coupler 
4-Pin T0-72 Transistor Coupler 
4-Pin T0-72 Transistor Coupler 
4-Pin T0-72 Transistor Coupler 


4-Pin T0-72 Transistor Coupler 
4-Pin 10-72 Transistor Coupler 
4-Pin TO-72 Transistor Coupler 
4-Pin 10-72 Transistor Coupler 


4-Pin 10-72 Transistor Coupler 
4-Pin 10-72 Transistor Coupler 
4-Pin T0-72 Transistor Coupler 
4-Pin T0-116 Transistor Coupler 


Transistor Interrupter 
Darlington Interrupter 
Darlington Coupler 
Transistor Coupler 


6-Pin High Voltage Transistor Coupler 
6-Pin SCR Driver Coupler 

6-Pin AC Input Transistor Coupler 
Transistor Interrupter 


Transistor Interrupter 
Transistor Coupler 
Transistor Coupler 

6-Pin Darlington Coupler 


Transistor Coupler 


TRW 
Part No. 


3N245 
3N245 
3N245 
OPI1264A 


OPB816 


OPI7340 
OPI7002 


OPI6100 


OPI2500 
CNY36 


OPB867T55 


_ 


OPI9153 


Code Page 


4-Pin Transistor Coupler OPI1264B 
4-Pin Transistor Coupler OPI1264B8 
4-Pin Transistor Coupler OP!1264B 


Transistor Reflective OPB706B 
6-Pin AC Input Transistor Coupler OPI2500 
6-Pin Transistor Coupler CNY17/2 
6-Pin Transistor Coupler CNY17/3 


CNY75C 6-Pin Transistor Coupler CNY17/4 
COW13 T-1% Plastic LED OP290A 
CoWw14 T-1% Plastic LED OP280A 
COX14 TO-46 Hermetic LED OP133 


COX15 T0-46 Hermetic LED OP133W 
COX16 Hermetic LED OP131 
CQX17 TO-46 Hermetic LED OP131W 
COX18A Plastic Lateral LED OP140SLB 


Plastic Lateral LED OP140SLA 
Plastic LED OP293A 
Laser Diode ~ 

T-1 Plastic LED OPI61SLA 


COX47 Plastic Lateral LED OP240SLA 
COY17-4 TO-18 Hermetic LED OP132W 
COY17-5 TO-18 Hermetic LED OP133W 
COY17/1V TO-18 Hermetic LED OP132W 


COY17/V TO-18 Hermetic LED OP133W 
COY18/l TO-18 Hermetic LED QP131W 
COY18/IV T0-18 Hermetic LED OP132W 
COY18/V TO-18 Hermetic LED OP133W 


COY31 TO-18 Hermetic LED OP131W 
CQY32 TO-18 Hermetic LED OP131 

COY33N/E TO-18 Hermetic LED OP131W 
CQY33N/F TO-18 Hermetic LED OP132W 


COYS4N/E T0-18 Hermetic LED 
COY34N/F TO-18 Hermetic LED 
COY35N/E TO-18 Hermetic LED 
COY35N/F TO-18 Hermetic LED 


COY36N Plastic LED 
COY37N Plastic LED 
COY57/\ Pili Hermetic LED 
COY57/ii Pill Hermetic LED 


CLI-506 6-Pin Transistor Coupler OPI2251 
CLI-606B §-Pin Transistor Coupler OPI2251 
CLR2049 Hermetic Darlington - 


CLA2050 Hermetic Darlington OP830W 
CLA2060 Hermetic Darlington OP830W 
CLR2170 Hermetic Darlington _ 

CLR2180 Hermetic Darlington _  OPB30W 


CLR3180 Pill Hermetic Transistor —_ 
CLA5101 Hermetic Darlington - 
CLT-2010 TO-18 Hermetic Transistor OP800W 
CLT-2020 Hermetic Transistor OPBO1W 


CLT-2030 Hermetic Transistor OP801W 
CLT2035 TO-18 Hermetic Transistor OP802W 
CLT-2130 TO-18 Hermetic Transistor OP801 
CLT2140 J0-18 Hermetic Transistor OP801 


CLT2150 TO-18 Hermetic Transistor 
CLT2160 TQ-18 Hermetic Transistor 
CLT2164 TO-18 Hermetic Transistor 
CLT2165 TO-18 Hermetic Transistor 


CLT3020 Pill Hermetic Transistor 
CLT3030 Pill Hermetic Transistor 
CLT3160 Pill Hermetic Transistor 
CLT3170 Pill Hermetic Transistor 


CLT5160 Hermetic Transistor 

CLT5170 Hermetic Transistor 

CLT5260 Hermetic Transistor _- 
CNY17-1 6-Pin Transistor Coupler CNY17/1 


CNY17-2 6-Pin Transistor Coupler CNY17/2 
CNY17-3 6-Pin Transistor Coupler CNY17/3 
CNY17-4 6-Pin Transistor Coupler CNY17/4 
CNY17A 6-Pin Transistor Coupler CNY17/1 


CNY17B 6-Pin Transistor Coupler CNY17/2 
CNY17C 6-Pin Transistor Coupler CNY17/3 
CNY17D 6-Pin Transistor Coupler CNY17/4 
CNY17/ 6-Pin Transistor Coupler CNY17/1 


CNY 17/11 6-Pin Transistor Coupler CNY17/2 
CNY17/ill 6-Pin Transistor Coupler CNY17/3 
CNYT7/IV 6-Pin Transistor Coupler CNY17/4 
CNY18-1 4-Pin TO-72 Transistor Coupler 3N243 


co 
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Competitor TRW 
Part No. Description Part No. Code Page 


COY57/III Pill Hermetic LED 
COYS7/V Pill Hermetic LED 
COY77-1 TO-18 Hermetic LED 
CQY77-2 TO-18 Hermetic LED 


COY77-3 TO-18 Hermetic LED 
COY77/I TO-18 Hermetic LED 
COY77/1| TO-18 Hermetic LED 
COY77/ TO-18 Hermetic LED 


COY78-1 TO-18 Hermetic LED OP131W 
COY78-2 T0-18 Hermetic LED OP132W 
COY78-3 TO-18 Hermetic LED OP133W 
Cay78/I TO-18 Hermetic LED OP131W 


COY78/I1 TO-18 Hermetic LED OP132W 
COY78/lil TO-18 Hermetic LED OP133W 
COY80 6-Pin Transistor Coupler OPI2100 
COYBON 6-Pin Transistor Coupler OPI2253 


T-1% Plastic LED OP290A 
T-1% Plastic LED OP290A 
T0-46 Hermetic LED 0P233 
T0-46 Hermetic LED 0P232 


T0-46 Hermetic LED OP232 

TO-46 Hermetic LED OP233W 
70-46 Hermetic LED OP232W 
T0-46 Hermetic LED OP232W 


FOF 1 Plastic Lateral LED OP140SLD 
F561 Plastic Lateral LED OP240SLA 
FCD810 6-Pin Transistor Coupler OPI2251 
FCDB10A 6-Pin Transistor Coupler OPI2151 


Competitor TRW 
Part No. Description Part No. Code Page 


FCD865C 6-Pin Darlington Coupler 
FCD865D 6-Pin Darlington Coupler 
FCD880 Dual Transistor Coupler 
FCD890 Dual Darlington Coupler 


FPA103 Transistor Reflective OPB706C B,C 
FPA104 Transistor Reflective OPB706C B,C 
FPA105 Transistor Reflective OPB706C B,C 
FPA106 Transistor Reflective OPB/O6C B 


FPAIU7 Transistur Reflective OPB706C R 718 
FPA108 Transistor Reflective OPB706C 218 

~ FPE104 Plastic LED OP296A B,C 32 
FPE106 Plastic LED — E 


FPE5O0 Hermetic LED OP131 
FPES10 Hermetic LED OP131W 
FPE520 T0-46 Hermetic LED OP133 
FPE530 T0-46 Hermetic LED OP133W 


FPE700 Plastic LED OP160SLD B,C 
FPT100 Plastic Transistor QP593C B,C 
FPT100A Plastic Transistor OP593A B,C 
FPT100B Plastic Transistor OP593B BG 


FPT101 Hermetic Transistcr — 
FPT102 Hermetic Photodiode — 
FPT110 Plastic Transistor OP500W 
FPT110A Plastic Transistor OP500W 


FPT110B Plastic Transistor OP500W 
FPT120 Plastic Transistor OP593A 
FPT120A Plastic Transistor — 
FPT120B Plastic Transistor — 


oo O32 | OF GO OF G2, SH o & oO aa | 


FPT120C Plastic Transistor 


FCD810B 6-Pin Transistor Coupler OPI2251 _ 
FPT130 Plastic Transistor OP500W 


FCD810C 6-Pin Transistor Coupler - 


FC0810D 6-Pin Transistor Coupler - 
FCD820 6-Pin Transistor Coupler OP|2252 


FCD820A 6-Pin Transistor Coupler OPI2152 
FCD820B 6-Pin Transistor Coupler OPI2252 
FCD820C 6-Pin Transistor Coupler - 
FCD8200 6-Pin Transistor Coupler - 


FCD825 6-Pin Transistor Coupler OPI2163 
FCD825A 6-Pin Transistor Coupler OPI2153 
FCD825B 6-Pin Transistor Coupler OP12253 
FCD825C 6-Pin Transistor Coupler —- 


FCD825D 6-Pin Transistor Coupler - 

FCD830 §-Pin Transistor Coupler OPI2152 
FCD830A 6-Pin Transistor Coupler OPI2252 
FCD8308 6-Pin Transistor Coupler OPI2252 


FCD830C 6-Pin Transistor Coupler - 
FCD8300 6-Pin Transistor Coupler - 
FCD831 6-Pin Transistor Coupler OP12251 
FCDB31A 6-Pin Transistor Coupler OPI2151 


FCD831B 6-Pin Transistor Coupler OP{2251 
FCO831C 6-Pin Transistor Coupler - 
FCD8310 6-Pin Transistor Coupler — 
FCD836 6-Pin Transistor Coupler OPI2151 


FCD836C 6-Pin Transistor Coupler —— 
FCD836D 6-Pin Transistor Coupler - 
FCD850 6-Pin Darlington Coupler OP13250 
FCD850C 6-Pin Darlington Coupler - 


FCD850D §-Pin Darlington Coupler — 
FCD855 6-Pin Darlington Coupler OPI3252 
FCD856C 6-Pin Darlington Coupler — 
FCD855D 6-Pin Darlington Coupler _ 


FCD860 6-Pin Darlington Coupler OP13251 
FCD860C 6-Pin Darlington Coupler — 

FCD8600 6-Pin Darlington Coupler - 
FCD865 6-Pin Darlington Coupler OPI3253 


FPT130A Plastic Transistor — 
FPT130B Plastic Transistor _ 


FPT131 Plastic TO-18 Transistor OP593A 
FPT132 Plastic TO-18 Transistor OP593A 
FPT136 Plastic Transistor OP500W 
FPT137 Plastic Transistor OPS00W 


FPT400 Plastic Darlington 
FPT410 Plastic Darlington 
FPT500 TO-18 Hermetic Transistor 
FPT500A TO-18 Hermetic Transistor 


FPT510 TO-18 Hermetic Transistor OP801W 
FPT510A Hermetic Transistor OPB01W 
FPT520 Hermetic Transistor OP805 
FPT520A Hermetic Transistor OP805 


FPT530 TO-18 Hermetic Transistor OP802W 
FPT530A TO-18 Hermetic Transistor OP802W 
FPT540 Hermetic Transistor OP844 
FPT540A Hermetic Transistor OP845 


FPT550 Hermetic Transistor — 
FPT550A Hermetic Transistor _ 
FPT560 Hermetic Darlington OP830 
FPT5/0 Hermetic Darlington OP830W 


FPT610 Ceramic Transistor 
FPT630 Ceramic Transistor 
FPT700 Plastic Transistor 

FPT720 Plastic Photodiode 


GE3009 6-Pin Triac Driver Coupler OPI3009 
GE3010 6-Pin Triac Driver Coupler OPI3010 
GE3011 6-Pin Triac Driver Coupler OP13011 
GE3012 6-Pin Triac Driver Coupler OPI3012 


GE3020 6-Pin Triac Driver Coupler OP13020 
GE3021 6-Pin Triac Driver Coupler OPI3021 

= GE3022 6-Pin Triac Driver Coupler OPI3022 
156 GE3023 6-Pin Triac Driver Coupler OPI3023 
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Competitor TRW 
Part No. Description Part No. Code Page 





























GEPS2001 6-Pin Transistor Coupler OPI2253 134 Darlington interrupter -_ 
GFH600! 6-Pin Transistor Coupler CNY17/2 Transistor interrupter QPB871T55 
GFH600!! 6-Pin Transistor Coupler CNY17/3 | Transistor Interrupter OPB872T55 


GFHBOOIII CNY17/4 


6-Pin Transistor Coupler OPI2263 
H11A2 6-Pin Transistor Coupler OPI2152 
§-Pin Transistor Coupler OPI2252 
6-Pin Transistor Coupler OPI2151 


H11A5 6-Pin Transistor Coupler OPI2153 
H11A10 6-Pin Transistor Coupler OPI2151 
H11A520 6-Pin Transistor Coupler OPI2252 
H11A550 6-Pin Transistor Coupler OPI2253 


H11A5100 6-Pin Transistor Coupler 4N35 
H11AA1 6-Pin AC Input Transistor Coupler OP12501 
H11AA2 6-Pin AC Input Transistor Coupler OPI2500 
H11AG1 6-Pin Transistor Coupler _ 


H11AG2 6-Pin Transistor Coupler _ 
H11AV1 6-Pin Transistor Coupler CNY17/3 
H11AV2 6-Pin Transistor Coupler CNY17/2 
H11AV3 6-Pin Transistor Coupler CNY17/1 


H11B1 6-Pin Darlington Coupler OPI3253 
H11B2 6-Pin Darlington Coupler OPI3150 
H11B3 §-Pin Darlington Coupler OPI3150 
H11B255 6-Pin Darlington Coupler OPI3152 


H11BX522 6-Pin Darlington Coupler OPI3252 
H11C1 6-Pin SCR Driver Coupler — 
H11C2 6-Pin SCR Driver Coupler - 
H11C3 6-Pin SCR Driver Coupler _ 


6-Pin SCR Driver Coupler 
H11C5 6-Pin SCR Driver Coupler — 
6-Pin SCR Driver Coupler _ 
6-Pin High Voltage Transistor Coupler OPI6000 


6-Pin Transistor Coupler Transistor Interrupter OPBB72T55 


Transistor Interrupter OPB871T55 
Transistor Interrupter OPB872T55 
Transistor interrupter OPB872T55 
Darlington Interrupter OPB872T55 
Darlington Interrupter _ 
Darlington Interrupter _ 
Darlington Interrupter OPB872T55 
Darlington Interrupter - 
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Darlington Interrupter _ 

Schmitt Trigger Interrupter OPB970T55 
Schmitt Trigger Interrupter OPB970T55 
Schmitt Trigger Interrupter OPB970T55 


Transistor Interrupter OPB871N55 
Transistor Interrupter OPB872N55 
Transistor interrupter OPB872N55 
Transistor Interrupter OPB871N55 


Transistor Interrupter OPB872N55 
Transistor interrupter OPB872N55 
Transistor Interrupter OPB872N55 
Transistor interrupter 
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Darlington Interrupter 
Darlington interrupter 
Darlington interrupter 
Darlington Interrupter 












Schmitt Trigger interrupter 
Matched Transistor Pair 
Matched Darlington Pair 
Schmitt Trigger Matched Pair 






6-Pin High Voltage Transistor Coupler OPI6000 Transistor Coupler OPI7010 
H1103 6-Pin High Voltage Transistor Coupler OPI6100 Transistor Coupler OPI7002 

6-Pin High Voltage Transistor Coupler OPI6100 Darlington Coupler - 

FET Coupler Darlington Coupler OPI7340 






H74A1 6-Pin Transistor Coupler OPI2152 
H74C1 6-Pin SCR Driver Coupler _ 
H74C2 6-Pin SCR Driver Coupler _ 
HCPL-2502 6-Pin AC Input Transistor Coupler OPI2502 


HCPL-2503 8-Pin Transistor Coupler 
HCPL-2530 8-Pin Transistor Coupler 
HCPL-2531 8-Pin Dual Transistor Coupler 
HCPL-2533 8-Pin Dual Transistor Coupler 


HCPL-2601 8-Pin High CMR, High Speed Coupler 
HCPL-2602 —8-Pin High CMR, High Speed Coupler 
HCPL-2630  8-Pin Dual High Speed Logic Coupler 
HCPL-2730 8-Pin Dual High Gain Coupler 


HCPL-2731 8-Pin Dual High Gain Coupler 

HCPL-3700 —«-8-Pin AC to Logic Coupler 

HCPL-3731 8-Pin Dual High Gain Coupler - 
HEDS-1000 —— Transistor Reflective OPB710 


HKZ101 Hall Effect Magnetic Sensor OH360 
HOA0825-001 Transistor Interrupter OPB825 
HOA0825-002 Transistor Interrupter OPB825A 
HOA0825-003 Transistor Interrupter OPB825B 


HOA0825-004 Transistor interrupter — 

HOA0860-051 Transistor Interrupter OPB860N51 
HOAG860-055 Transistor Interrupter OPB860N55 
HOA0860-151 Transistor Interrupter OPB860L51 


HOAQ860-155 Transistor Interrupter OPB860L55 


FET Coupler 
H11F3 FET Coupler _ 
§-Pin HV Resistor Darlington Coupler - 
6-Pin HV Resistor Darlington Coupler 












6-Pin HV Resistor Darlington Coupler 
H11G45 6-Pin Darlington IC Coupler 4N45 
6-Pin Darlington 1C Coupler 4N46 
6-Pin Triac Driver Coupler OPI3011 


6-Pin Triac Driver Coupler OPI3011 
H11J3 6-Pin Triac Driver Coupler OPI3011 
6-Pin Triac Driver Coupler OPI3010 
6-Pin Triac Driver Coupler OPI3010 


6-Pin Schmitt Trigger Coupler OPI8012 
H11L2 6-Pin Schmitt Trigger Coupler OPI8012 
6-Pin HS Logic Coupler 
Transistor Interrupter 
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OPB870T55 


H13A2 Transistor Interrupter OPB870T55 
H13B1 Darlington Interrupter OPB872T55 
Darlington Interrupter OPB871T55 
Transistor Coupler OPI7002 


Transistor Coupler OPI7002 
H15B1 Darlington Coupler OP!7340 
Darlington Coupler OPI7320 
Matched Transistor Pair _ 














Matched Darlington Pair _ 
OPB875N55 
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H20A1 Transistor Interrupter HOAO860-251 Transistor Interrupter OPB860T51 
H20A2 Transistor Interrupter OPB875N55 HOAQ860-255 Transistor Interrupter OPB860T55 
H20B1 Darlington interrupter OPBB77N55 HOA0860-351 Transistor Interrupter OPB8G0PS1 
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Competitor 
Part No. 


HOA0860-355 
HOA0861-055 
HOA0861-155 
HOA0861-255 


HOA0861-355 
HOA0862-055 
HOAQ862-156 
HOA0862-255 


HOAQ862-356 
HOA0865-051 
HOA0865-055 
HOAQ865-151 


HOAQ865-155 
HOA0865-251 
HOAQ865-255 
HOA0865-351 


HOA0865-355 
HOA0866-055 
HOAQ866-155 
HOA0866-255 


HOA0866-355 
HOAG867-055 
HOAQ867-155 
HOA0867-255 


HOA0Q867-355 
HOA0870-051 
HOA0870-055 
HOA0870-151 


HOA0870-155 
HOA0870-251 
HOA0870-255 
HOA0871-055 


HOAQ871-155 
HOA0871-255 
HOA0871-355 
HOA0872-055 


HOA0872-155 
HOAQ872-255 
HOA0Q872-355 
HOA0875-051 


HOAQ875-055 
HOAQ875-151 
HOA0875-251 
HOA0875-266 


HOA0875-351 
HOAQ875-355 
HOA0876-055 
HOA0876-155 


HOAQ876-255 
HOA0876-355 
HOAQ877-055 
HOA0877-155 


HOA0877-266 
HOAQ877-355 
HOA0961-051 
HOA0961-055 


HOA0961-151 
HOA0S61-155 
HOAQ961-251 
HOA0961-255 


HOA0961-351 
HOA0961-355 
HOA0963-051 
HOA0963-055 


Description 


Transistor Interrupter 
Transistor interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor interrupter 
Transistor Interrupter 
Transistor interrupter 
Transistor Interrupter 


Transistor interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor interrupter 


TRW 
Part No. 


OPB860P55 
OPB861N55 
OPB861L55 
OPBB61T55 


OPB861P55 
OPBBE2N55 
OPB862L55 
OPB862T55 


OPB862P55 
OPBB65N51 
OPB865N55 
OPB8E5L51 


OPBB65L55 
OPB865T51 
OPBBE5T55 
OPB865P51 


OPB8B5P55 
OPBBEEN55 
OPB866L55 
OPB866T55 


OPB8EEP55 
OPB867N55 
OPB867L55 
OPB867T55 


OPB867P55 
OPB870N51 
OPBB70N55 
OPB870L51 


OPB870L55 
OPB870T51 
OPB870T55 
OPB871N55 


OPB871155 
OPB871T55 
OPB871P55 
QPB872N55 


OPB872155 
OPB872T55 
OPB872P55 
OPBB75N51 


OPB875N55 
OPB875L51 
QPB875T51 
OPB875T55 


OPBB75P51 
OPB875P55 
OPB876N55 
OPB876L55 


OPB876T55 
OPB876P55 
OPB877N55 
OPB877L56 


OPB877T55 
OPB877P55 
OPB961N51 
OPB961N55 


OPB961L51 
OPB961L55 
OPB961T51 
OPB961T55 


OPB961P51 
OPB961P55 
OPB963N51 
OPBSE3N55 


Code 
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Competitor 
Part No. 


HOAQ963-155 
HOA0963-251 
HOA0963-255 
HOA0963-351 


HOA0963-355 
HOA0963-L51 
HOA0971-051 
HOA0971-055 


HOAQ971-151 
HOAQ971-156 
HOA0971-251 
HOA0971-255 


HOA0971-351 
HOA0$71-355 
HOAQ973-051 
HOA0973-151 


HOA0973-155 
HOA0973-251 
HOA0973-255 
HOA0973-351 


HOA0973-355 
HOA0973-N55 
HOA1 160-1 
HOA1160-2 


HOA1160-3 
HOA1180-1 
HOA1180-2 
HOA1180-3 


HOA1397-1 
HOA1397-2 
HOA1397-31 
HOA1397-32 


HOA1404-1 
HOA1404-2 
HOA1404-3 
HOA1405-1 


HOA1405-2 
HOA1870-31 
HOA1870-33 
HOA1872-1 


HOA1872-2 
HOA1872-3 
HOA1872-11 
HOA1872-12 


HOA1872-13 
HOA1873-1 
HOA1873-2 
HOA1873-3 


HOA1873-11 
HOA1873-12 
HOA1873-13 
HOA1874-1 


HOA1874-2 
HOA1874-3 
HOA1874-11 
HOA1874-12 


HOA1874-13 
HOA1875-1 
HOA1875-2 
HOA1875-3 


HOA1876-1 
HOA1876-2 
HOA1876-3 
HOA1877-1 


Description 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor interrupter 
Transistor Interrupter 


Transistor interrupter 


Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Reflective 
Transistor Reflective 


Darlington Reflective 
Transistor Reflective 
Transistor Reflective 
Darlington Reflective 


Transistor Reflective 
Transistor Reflective 
Transistor Reflective 
Transistor Reflective 


Transistor Reflective 
Transistor Reflective 
Darlington Reflective 
Transistor Reflective 


Transistor Reflective 

Transistor Interrupter 
Darlington Interrupter 
Transistor Interrupter 


Transistor interrupter 
Darlington Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Darlington Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Darlington Interrupter 


Transistor interrupter 
Transistor Interrupter 
Darlington Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Darlington Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Darlington Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Darlington Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Darlington Interrupter 
Transistor Interrupter 


TRW 
Part No. 


OPB963L55 
OPBS63T51 
OPBS63T55 
OPB963P51 


OPBS63P55 
OPB963L51 

OPB971N51 
OPB971N55 


OPB971L51 
OPB971L55 
OPB971T51 
OPB971755 


OPBS71P51 
OPB971P55 
OPBS73N51 
OPB973L51 


OPBS73L55 
OPBS73T51 
OPBS73T55 
OPB973P51 


OPB973P55 
OPBS73N55 


OPB706C 
OPB706A 
OPB707C 
OPB707B 


OPB125A 
OPB125A 
OPB253A 
OPB703A 


OPB703A 
OPB821S7 


OPB817 


OPBB16 
OPB817 





7X 





Code Page 
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| Competitor = TRW | Competitor TRW — 
Part No. Description Part No. Code Page Part No. Description Part No. Code Page 


HOA1877-2 ‘Transistor Interrupter _ JANTXV4N47 Hi Rel TO-5 Transistor Coupler ~ 
HOA1877-3 Darlington interrupter — JANTXV4N48 Hi Rel TO-5 Transistor Coupler _ 
HOA1878-11 Transistor Interrupter OPB816 JANTXV4N49 Hi Rel TO-5 Transistor Coupler 




















HOA1878-12 — Transistor Interrupter OPB817 K3010P 6-Pin Triac Driver Coupler 
HOA1878-13 — Darlington interrupter K3020P 6-Pin Triac Driver Coupler 
HOA1879-11 Transistor Interrupter K-5100 Coaxial Hermetic Transistor — 
HOA1879-12 — Transistor Interrupter K-5101 Coaxial Hermetic Transistor —_ 


HOA1879-15 — Transistor Interrupter K-5102 Coaxial Hermetic Transistor 


HOA1881-11 Transistor Interrupter 
HOA1881-12 Transistor Interrupter 
HOA1881-13 Darlington interrupter 
HOA2001 Logic Interrupter 


HOA2003 Logic Interrupter 

HOA2498-1 Transistor Reflective 
HOA2498-2 ‘Transistor Reflective 
HOA2498-3 Darlington Reflective 


HOA2762-1 Transistor Interrupter 
HOA2762-2 ‘Transistor interrupter 
HOA2762-3 Darlington Interrupter 
HOA2862-1 ——‘ Transistor Interrupter 


HOA2862-2 ‘Transistor Interrupter 

HOA2862-3 Darlington Interrupter —_ 

IL1 6-Pin Transistor Coupler OPI2252 
IL-1 6-Pin Transistor Coupler OPI2252 


6-Pin Transistor Coupler OPI2253 
6-Pin Transistor Coupler OPI2151 
6-Pin Transistor Coupler OPI2151 
6-Pin Transistor Coupler OPI2251 


6-Pin Transistor Coupler OPI2151 
6-Pin Transistor Coupler OPI2251 
16 Pin Quad Coupler 























Coaxial Hermetic Transistor _ 
K-5200 TO-18 Hermetic Transistor OP802W 
K-5201 TO-18 Hermetic Transistor OP800W 
T0-18 Hermetic Transistor OP801W 


TO-18 Hermetic Transistor OP802W 
K-5210 T0-18 Hermetic Transistor OP801W 
TO-18 Hermetic Transistor OP802W 
TO-18 Hermetic Transistor OP803 













TO-18 Hermetic Transistor 
K-5253 T0-18 Hermetic Transistor OP801 
TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 


TO-18 Hermetic Transistor OP805 
K-5258 TO-18 Hermetic Transistor OP805 
T-1 Plastic Transistor OP500 
T-1 Plastic Transistor OPS00SLA 


T-1 Plastic Transistor OPS500SLB 
K-5603 T-1 Plastic Transistor OPS500SLC 
T-1 Plastic Transistor OP500SLD 
T-1 Plastic Transistor OP500 


Plastic Lateral Transistor OP550SLC 
K-5551 Plastic Lateral Transistor OPS50SLA 
Plastic Lateral Transistor OPS550SLB 
Plastic Lateral Transistor OP550SLC 


Plastic Lateral Transistor OP550SL0 
K-6100 Coaxial Hermetic LED _ 
Coaxial Hermetic LED — 
Coaxial Hermetic LED 


Coaxial Hermetic LED — 
K-6200 TO-46 Hermetic LED OP131W 
K-6201 TO-46 Hermetic LED OP131W 
TO-46 Hermetic LED OP132W 


T0-46 Hermetic LED OP133W 
K-6204 TO-46 Hermetic LED OP133W 
T0-46 Hermetic LED OP132 
TO-46 Hermetic LED OP130 


TO-46 Hermetic LED OP131 
K-6253 T0-46 Hermetic LED OP133 

TO-46 Hermetic LED OP231W 
TO-46 Hermetic LED OP231W 


T0-46 Hermetic LED OP232W 
K-6304 T0-46 Hermetic LED OP232W 
TO-46 Hermetic LED OP231 


FPP rrr YP, rYPrYTrmimmermnwaiwmmo 































6-Pin Transistor Coupler OPI2152 


6-Pin Transistor Coupler OPI2152 
8-Pin High Speed Logic Coupler 6N137 

8-Pin High Speed Logic Coupler OP18137 
6-Pin Transistor Coupler CNY17/2 













6-Pin Transistor Coupler CNY17/3 
6-Pin Transistor Coupler CNY17/4 
6-Pin AC Input Transistor Coupler OPI2501 
6-Pin Transistor Coupler OPI2253 


6-Pin Transistor Coupler OP12253 
6-Pin Transistor Coupler OPI2251 
6-Pin Darlington Coupler OPI3253 
6-Pin Darlington Coupler OPI3252 


ILA-30 6-Pin Darlington Coupler OPI3251 
ILA-55 6-Pin Darlington Coupler OPI3252 
ILCA2-30 6-Pin Darlington Coupler OP13250 
ILCA2-55 6-Pin Darlington Coupler OPI3252 


ILCT-6 6-Pin Transistor Coupler 
ILD-1 8-Pin Dual Coupler 
ILD-74 8-Pin Dual Coupler 


















































ILO-506 8-Pin Dual Transistor Coupler T0-46 Hermetic LED 0P231 
ILQ-1 16 Pin Quad Coupler TO-46 Hermetic LED 0P232 
IN5722 Pill Hermetic Transistor K-6354 TO-46 Hermetic LED 0P233 


T-1 Plastic LED OP160SL 
T-1 Plastic LED OP160SLA 


T-1 Plastic LED OP160SLB 
K-6503 T-1 Plastic LED OP160SLC 
T-1 Plastic LED OP160SLD 
T-1 Plastic LED OP160SL 


Plastic Lateral LED OP140SL 
K-6551 Plastic Lateral LED OP140SLA 
K-6552 Plastic Lateral LED OP140SLB 
Plastic Lateral LED OP140SLC 


IN5723 Pill Hermetic Transistor 
IN5724 Pill Hermetic Transistor 


IN5725 Pill Hermetic Transistor OP604 
IRL-60 Axial Plastic LED — 
JAN4N47 Hi Rel TO-5 Transistor Coupler JAN4N24A 
JAN4N48 Hi Rel TO-5 Transistor Coupler 


JAN4N49 Hi Rel TO-5 Transistor Coupler 
JANTX4N47 —-Hi Re! TO-5 Transistor Coupler 
JANTX4N48 —-Hi Rel T0-5 Transistor Coupler 
JANTX4N49 —-Hi Rel TO-5 Transistor Coupler . 
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Competitor 
Part No. 


Description 


Plastic Lateral LED 
Plastic Lateral LED 


Coaxial Hermetic Photodiode 


T0-18 Photodiode 


TO-18 Photodiode 

T-1 Photodiode 

Plastic Lateral Photodiode 
Quad Photodiode 


TO-18 Matched Pair 
Plastic T-1 Matched Pair 


Plastic Lateral Matched PairLED 
Plastic Lateral Matched PairLED 


Plastic Lateral Matched PairLED 


Fiber Optic Pair 
Transistor Interrupter 
Transistor Interrupter 


Transistor interrupter 
Transistor Interrupter 
Transistor Interrupter 
Darlington Interrupter 


Darlington Interrupter 
Darlington Interrupter 
Transistor Interrupter 
Transistor |nterrupter 


Transistor interrupter 
Transistor interrupter 
Transistor interrupter 
Transistor interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor interrupter 


Darlington Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor interrupter 


Transistor Interrupter 
Transistor interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Darlington interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor interrupter 
Darlington Interrupter 


Transistor interrupter 
Transistor interrupter 
Darlington Interrupter 
Transistor interrupter 


TRW 
Part No. 


OP140SLD 
OP140SL 


OPS913W 


OPS661 
OPS692 
OPS692 


OPB862T55 
OPB867T55 


OPB865T55 
OPBBEET5S 
OPB860TH5 


OPB860TS1 
OPB865T51 


OPB813S7 
OPB813S5 
OPB813S3 


OPB10110 


OPB861N55 
OPB8E2N55 
OPB825 

OPB860N51 


OPB875T55 
OPB876T55 
OPB877T55 


OPB875T51 | 


OPB813S7 
OPB813S5 
OPB81383 


OPB870N51 
OPB872N55 
OPBE20 
OPB820S7 


OPB820S7 
OPB820S5 


OPB821 
OPB821S7 
OPB821S7 


OPB820S5 


OPBB23A 
OPB882T55 


Code 


C 
C 
E 


B, 
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Competitor 
Part No. 


Description 


Transistor Interrupter 
Transistor Interrupter 
Transistor interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Reflective 
Transistor Reflective 
Transistor Reflective 
Transistor Reflective 


Transistor Reflective 
Transistor Reflective 
Transistor Reflective 
Transistor Reflective 


Transistor Reflective 
Transistor Reflective 
Transistor Reflective 
Transistor Reflective 


Axial Transistor Coupler 
Axial Transistor Coupler 
Axial Transistor Coupler 
Axial Transistor Coupler 


Axial Darlington Coupler 
Axial Transistor Coupler 
Axial Darlington Coupler 
TO-5 Transistor Coupler 


TO-5 Transistor Coupler 
TO-5 Darlington Coupler 
4 Pin Transistor Coupler 
T-1 Plastic Darlington 


T-1 Plastic Darlington 
T-1 Plastic Darlington 
Lateral Plastic Darlington 
Lateral Plastic Darlington 


Lateral Plastic Darlington 
TQ-18 Hermetic Darlington 


_ 70-18 Hermetic Darlington 


TO-18 Hermetic Darlington 


TO-18 Hermetic Darlington 
Coaxial Hermetic Darlington 
Coaxial Hermetic Darlington 
Plastic Lateral Transistor 


TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
TO-18 Hermetic Darlington 
TO-18 Hermetic Darlington 


TO-18 Hermetic Darlington 
T0-18 Hermetic Transistor 
T0-18 Hermetic Transistor 
Plastic Lateral Transistor 


Plastic Lateral Transistor 
Plastic Lateral Transistor 
Plastic Lateral Transistor 
T0-18 Hermetic Transistor 


Hermetic Transistor 
T0-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
Plastic Lateral Transistor 


TRW 
Part No. 


OPBB75T51 
OPB877T55 


OPB730 
OPB710 


OPI110 

OPI1264A 
OPI12648 
OPI 264C 


OPI113 
OPI20 
OPI123 
OPI102 


OPI103 
OPI130 
OPI140 
OP530 


OPB30W 


OP550 


OP801W 
OP800W 
OP830 
OP830 


OPSS0SLD 
OP550SLD 
OP550 
OP802W 


OP805 
OP805 
OPS5SOSLA 


Code Page 
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Competitor TRW 
Part No. Description Part No. Code Page 


MCL611 8-Pin Logic Coupler - 
MCL2601 8-Pin Logic Coupler - 
MCP3009 6-Pin Triac Driver Coupler OPI3009 
MCP3010 6-Pin Triac Driver Coupler OPI3010 


MCP3011 6-Pin Triac Driver Coupler OPI3011 
MCP3012 6-Pin Triac Driver Coupler OPI3012 
MCP3020 6-Pin Triac Driver Coupler OPI3020 
MCP3021 §-Pin Triac Driver Coupler OPI3021 


MCP3022 6-Pin Triac Driver Coupler OPI3022 
MCP3023 6-Pin Triac Driver Coupler OPI3023 
MCP3030 6-Pin Triac Driver Coupler OPI3030 
MCP3031 6-Pin Triac Driver Coupler OPI3031 


MCP3033 6-Pin Triac Driver Coupler OPI3033 
MCP3040 6-Pin Triac Driver Coupler OPI3040 
MCP3041 6-Pin Triac Driver Coupler OPI3041 
MCP3042 6-Pin Triac Driver Coupler OPI3042 


MCP3043 6-Pin Triac Driver Coupler OPI3043 
MCS2 6-Pin SCR Driver Coupler 
MCS21 6-Pin SCR Driver Coupler 
MCS2400 6-Pin SCR Driver Coupler 


MCS2401 6-Pin SCR Driver Coupler — 
MCT2 6-Pin Transistor Coupler OPI2152 
MCT2E 6-Pin Transistor Coupler OPI2262 
MCT4 4-Pin TO-72 Transistor Coupler 3N243 


8-Pin Dual Transistor Coupler _ 
Transistor interrupter OPB872T55 
6-Pin Transistor Coupler OPI2151 
8-Pin Dual Transistor Coupler — 


MCT81 Transistor Interrupter OPB872T55 
MCT210 6-Pin Transistor Coupler OPI2100 
MCT270 6-Pin Transistor Coupler OPI2253 


Competitor TRW 
Part No. Description Part No. Code Page 


L14R1 Plastic Lateral Darlington OP560 

D241/| Plastic TO-18 LED OP293C 
LD241/II Plastic TO-18 LED OP293B 
LD241/III Plastic TO-18 LED OP293A 


LD242-1 Plastic TO-18 LED OP293C 
LD242-2 Plastic TO-18 LED 0P293B 
LD242-3 Plastic T0-18 LED 0P293A 
LD260 10 Element LED 


LD260(10) 10 Element LED 
LD261(1) 1 Element LED 
LD261-4 Plastic Radial LED 
LD261-5 Plastic Radial LED 


~ (0261-6 Plastic Radial LED 
L0261/| Plastic LED 
LD261/II Plastic LED 
LD267/Ili Plastic LED 


LD261/IV Plastic LED 

D262 2 Element LED 
LD262(2) 2 Element LED 
LD263 3 Element LED 


LD263(3} 3 Element LED 
[D264 4 Element LED 
{D264(4) 4 Element LED 
LD265 5 Element LED 


LD265(5} 5 Element LED 
LD266 6 Element LED 
LD266(6) 6 Element LED 
LD267 7 Element LED 


LD267(7) 7 Element LED 
LD268 8 Element LED 
LD268(8) 8 Element LED 


woinmromirr rer MimMmmMDi i amanawmvinwnwwvwoainwwewyinowo ea 


LD269 9 Element LED MCT271 6-Pin Transistor Coupler OPI2253 


LD269(9) 9 Element LED 

LD270 10 Element LED 

LD270110) 10 Element LED _ 
0271 T-1% Plastic LED 0P291B 


LD271A T-1% Plastic LED OP291C 
LD271H T-1% Plastic LED OP291A 
LD271L T-1% Plastic LED OP291B 
D273 Plastic Dual LED _ 


LED56B TO-46 Hermetic LED OP132 
LEDS5BF T0-46 Hermetic LED OP132W 
LED55C T0-46 Hermetic LED OP133 
LEDSSCF T0-46 Hermetic LED OP133W 


LED56 TO-46 Hermetic LED OP131 
LED56F TO-46 Hermetic LED OP131W 
LPT100 Ceramic Lensed LED 

LPT100A Ceramic Lensed LED 


LPT100B Ceramic Lensed LED 
LPT110 Ceramic Flat LED 
LPT110A Ceramic Flat LED 
LPT1108 Ceramic Flat LED 


Pill Hermetic Transistor OP600 
6-Pin Triac Driver Coupler OPI3032 
Darlington Reflective OPB711 
Transistor Interrupter OPB870T55 


MCA11G1 6-Pin High Voltage Darlington Coupler - 
MCA11G2 6-Pin High Voltage Darlington Coupler _ 

MCA81 Transistor Interrupter OPB870T55 
MCA230 6-Pin Darlington Coupler OPI3150 


MCA231 6-Pin Darlington Coupler OPI3151 
MCA255 6-Pin Darlington Coupler OPI3152 
MCL201 8-Pin Darlington Coupler - 
MCL601 8-Pin Logic Coupler — 


MCT272 6-Pin Transistor Coupler 4N35 
MCT273 6-Pin Transistor Coupler OPI2100 
MCT274 6-Pin Transistor Coupler _ 
MCT275 6-Pin Transistor Coupler - 


MCT276 6-Pin Transistor Coupler OPI2252 
MCT277 6-Pin Transistor Coupler 4N36 
MCT2200 6-Pin Transistor Coupler OPI2152 
MCT2201 6-Pin Transistor Coupler 4N35 


MCT2202 6-Pin Transistor Coupler OP12253 
MCTR4R 4-Pin TO-72 Transistor Coupler 3N243R 
ME7121 Plastic LED OP297A 
ME7124 Plastic LED OP297A 


ME7161 Plastic LED 

MFOD100 Fiber Optic PIN Diode 
MFOD102F Fiber Optic PIN Diode 
MFOD104F Fiber Optic PIN Diode 


MFOD200 TO-18 Fiber Optic Transistor 
MFOD202F Plastic Fiber Optic Transistor 
MFOD300 Plastic Fiber Optic Transistor 
MFOD302F ‘Plastic Fiber Optic Darlington 


MFOD402F Integrated Detector Preamp Fiber Optic 
MFOD404F Integrated Detector Preamp Fiber Optic 
MFOD405F Integrated Detector Preamp Fiber Optic 
MFOE100 Fiber Optic LED 


MFOE102F Fiber Optic LED 
MFOE103F Fiber Optic LED 
MFOE103FB =“ Fiber Optic LED 
MFOE106F Fiber Optic LED 


MFOE107F Fiber Optic LED 
MFOE108F Fiber Optic LED 
MFOE200 Fiber Optic LED 
MFOE1201 Fiber Optic LED 
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Competitor TRW 
Part No. Description Part Nc. Code Page 


Competitor TRW 
Part No. Description Part No. Code Page 














































































































MFOE1202 ~~. Fiber Optic LED _ E — MO0C7822 Transistor Interrupter OPB872N55 

MID400 8-Pin AC Logic Coupler - D -- MCC7823 Transistor Interrupter OPB872N55 ~=C 272 
MLED15 Micro-T LED ~ _ MOC8020 6-Pin Darlington Coupler OPI3252 B 154 
MLED71 Plastic Lateral LED OP140SL 8 MOC8021 6-Pin Darlington Coupler — D - 
MLED9O Plastic Lateral LED OP140SL B,C 8 MOC8030 6-Pin Darlington Coupler OPI3252 B 

MLED92 Plastic Lateral LED OP140SL B,C 8 MOC8050 6-Pin Darlington Coupler OPI3252 B 154 
MLEDS3 Plastic Lateral LED OP140SL 8 MOC8100 6-Pin Transistor Coupler OPI2253 A 

MLED94 Plastic Lateral LED OP1408L 8 MOC8111 §-Pin Transistor Coupler OPI2252 A 

MLED95 Plastic Lateral LED OP140Si 8 MOC8112 6-Pin Transistor Coupler OPI2253 A 134 
MLED910 Pill Hermetic LED OP123 4 MO0C8113 6-Pin Transistor Coupler 4N36 A 176 
MLED930 TO-18 Hermetic LED OP133 6 MOC8204 6-Pin High Voltage Transistor Coupler B 

MOC119 6-Pin Transistor Coupler OPI3250 150 MOC8205 6-Pin High Voltage Transistor Coupler B 

MOC601A 6-Pin Transistor Coupler OPI2251 MOC8206 6-Pin High Voltage Transistor Coupler OPI6100 B 158 
MOC602A §-Pin Transistor Coupler OPI2252 MRD148 TO-92 Plastic Darlington OP560 B,C 70 


MOC603A 6-Pin Transistor Coupler OPI2253 
MOCB604A 6-Pin Transistor Coupler 4N35 


MOC622A 4N29 


MRD150 Micro-T Transistor — _ 
MRD160 Plastic Transistor 


MRD300 






















TO-18 Hermetic Transistor 





6-Pin Transistor Coupler 


MOC623A 6-Pin Darlington Coupler OPI3250 MRD-310 TO-18 Hermetic Transistor OP800 78 
MOC624A 6-Pin Darlington Coupler OPI3253 MRD310 TO-18 Hermetic Darlington 
MOC625A 6-Pin Darlington Coupler OPI3253 MRD360 TO-18 Hermetic Darlington 

































MOC626A 6-Pin Transistor Coupler 4N29 
MOC627A 6-Pin Darlington Coupler OPI3250 
MOC628A 6-Pin Darlington Coupler OPI3253 
MOCE29A 6-Pin Darlington Coupler OP13253 


MOC633A OPI3020 


MRD370 TO-18 Hermetic Darlington 
MRD500 TO-18 Photodiode OP913 Af 96 
MROD510 TO-18 Photodiode 

MRD601 Pill Hermetic Transistor 


MRD602 






























6-Pin Triac Driver Coupler Pill Hermetic Transistor 


MOCE34A 6-Pin Triac Driver Coupler OPI3021 MRD603 Pill Hermetic Transistor OP603 76 
MOC635A 6-Pin Triac Driver Coupler OPI3022 MRD604 Pill Hermetic Transistor 
MOC640A 6-Pin Triac Driver Coupler OPI3040 MRD611 Pill Hermetic Transistor 























MOC641A 6-Pin Triac Driver Coupler OPI3041 
MOC1000 6-Pin Transistor Coupler 4N26 
MOC1001 6-Pin Transistor Coupler 4N25 
MOC1002 6-Pin Transistor Coupler 


MOC1003 6-Pin Transistor Coupler 
MOC1005 6-Pin Transistor Coupler OPI2253 
MOC1006 6-Pin Transistor Coupler OPI2253 
MOC1200 6-Pin Transistor Coupler 4N29 


MOC3002 6-Pin SCR Driver Coupler _ 
MOC3003 6-Pin SCR Driver Coupler — 
MOC3007 6-Pin SCR Driver Coupler — 
MOCc3008 6-Pin Triac Driver Coupler OPI3009 


MO0C3010 6-Pin Triac Driver Coupler OPI3010 
MOC3011 6-Pin Triac Driver Coupler OPI3011 
MO0C3012 §-Pin Triac Driver Coupler OPI3012 
M0C3020 6-Pin Triac Driver Coupler OPI3020 


M0C3021 6-Pin Triac Driver Coupler OPI3021 
MOC3022 6-Pin Triac Driver Coupler OPI3022 
MQC3023 6-Pin Triac Driver Coupler OP13023 
M0C3030 6-Pin Triac Driver Coupler OPI3030 


MOC3031 6-Pin Triac Driver Coupler OPI3031 
M0C3032 6-Pin Triac Driver Coupler OPI3032 
MOC3040 6-Pin Triac Driver Coupler OPI3040 
MOC3041 6-Pin Triac Driver Coupler OPI3041 


MOC5003 6-Pin Schmitt Trigger Coupler OP18012 
MOC5004 6-Pin Schmitt Trigger Coupler OPI8012 
MOC5005 6-Pin Schmitt Trigger Coupler OPI8012 
MOC5006 6-Pin Schmitt Trigger Coupler OPI8012 


MRD612 Pill Hermetic Transistor OP602 
MRD613 Pill Hermetic Transistor OP603 76 
MRD614 Pill Hermetic Transistor OP604 

MRD701 Plastic Lateral Transistor OP550SLA 


MRD711 Plastic Darlington 
MRD721 Plastic PIN Photodiode — 
MRD920 T0-92 SCR Sensor — 
MRD3010 T0-18 Triac Driver Sensor 


MRD3011 TO-18 Triac Driver Sensor — 
MRD3050 TO-18 Hermetic Transistor OP801 
MRD3051 TO-18 Hermetic Transistor OP802 
MRD3054 TO-18 Hermetic Transistor 


MRD3055 TO-18 Hermetic Transistor 
MRD3056 TO-18 Hermetic Transistor OP805 
MT1 T0-18 Hermetic Transistor 
MT2 TO-18 Hermetic Transistor 


MT8020 Hermetic Transistor OP593A 
BPX61 T0-5 Hermetic Photodiode OP913W 
SPX1873-2 Transistor Interrupter 

$153P TO-56 Hermetic Photodiode 


T0-18 Hermetic PIN Diode 
S171P Custom Photodiode = 
Custom Photodiode _ 
TO-18 Hermetic PIN Diode 0P913 


$86017E Edge Emitter LED 
$8601 8E Edge Emitter LED — 
$86020E Edge Emitter LED _ 
$8602 1E Edge Emitter LED 
























































































OP913 



































































MOC5007 §-Pin Schmitt Trigger Coupler OPI8012 $CD11B1 6-Pin Darlington Coupler OPI3253 156 
M0C5008 6-Pin Schmitt Trigger Coupler OP|8012 $CD11B2 6-Pin Darlington Coupler OP13250 150 
MOC5009 6-Pin Schmitt Trigger Coupler OPI8012 $CD11B3 6-Pin Darlington Coupler OPI3250 150 





MOC5010 6-Pin Amplifier Coupler _ $CD255 6-Pin Darlington Coupler 










Pmonrol|moawwal/wmawowool]/YrPrrri|rrrr|rrrrirmmamm>rr rr rlrrrwawlwoamaalwmorrrilorrri|(irrrr|jro,r 


MO0C7811 Transistor Interrupter OPB871T55 $01410-1 Darlington Photosensor 

MOC7812 Transistor Interrupter OPB872T55 $D1410-2 Darlington Photosensor = = 
MOC7813 Transistor Interrupter OPB872T55 $01410-3 Darlington Photosensor a a 
M0C7821 Transistor Interrupter OPB871N55 $01410-4 Darlington Photoserisor _ = 
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Competitor 7 TRW 
| Part No. Description Part No. Code Page 


$01420-2 Hermetic Photodiode - 
§01440-1 Hermetic Transistor - 
$D1440-2 Hermetic Transistor _ 
$01440-3 Hermetic Transistor 


$D 1440-4 Hermetic Transistor _ 
$D2410-1 Pill Hermetic Darlington OP302 
$D2410-2 Pill Hermetic Darlington 
5$D2410-3 Pill Hermetic Darlington 


$D2420-2 Pill Hermetic Photodiode 
§D2440-1 Pill Hermetic Transistor OP601 
$02440-2 Pill Hermetic Transistor 
§D2440-3 Pill Hermetic Transistor 


$02440-4 Pill Hermetic Transistor OP604 
$D3410-1 TO-18 Hermetic Darlington OP830W 
$D3410-2 TO-18 Hermetic Darlington OP830W 
$03410-3 TO-18 Hermetic Darlington OP830W 


$D3410-4 70-18 Hermetic Darlington _ 
$03421-2 T0-18 Hermetic Photodiode _ 
$03443-1 TO-18 Hermetic Transistor OP801W 
$03443-2 TO-18 Hermetic Transistor OP802W 


§03443-3 TO-18 Hermetic Transistor OP802W 
$D5410-1 TO-18 Hermetic Darlington OP830 
$D5410-2 TO-18 Hermetic Darlington OP830 
$05410-3 TO-18 Hermetic Darlington OP830 


$D5421-2 TO-18 Hermetic Photodiode 
$D5422-2 T0-18 Hermetic Photodiode 
$D05443-1 T0-18 Hermetic Transistor 
$05443-2 TO-18 Hermetic Transistor 


$D5443-3 TO0-18 Hermetic Transistor OP804 
$05443-4 TO-18 Hermetic Transistor OP805 
SD5600 TO-18 Schmitt Trigger Sensor OPL800 

$00410-1 Darlington Chip OPC300R 


SDC410-2 Darlington Chip OPC300R 
$DC410-3 Darlington Chip OPC300R 
SD0C413-1 Darlington Chip OPC300R 
$DC413-2 Darlington Chip OPC300R 


— $0C440-1 Transistor Chip OPC600L 

$00440-2 Transistor Chip OPCEOOL B,C 206 
$DC440-3 Transistor Chip OPCEO0L 
§DC440-4 Transistor Chip OPC60OL 















Competitor TRW 
Part No. Description ' Part No. Code Page 


SDP8406-1 Plastic Lateral Transistor OP550SLD B,C 
SDP8406-2 Plastic Lateral Transistor OP550SLC B,C 64 
SDP8406-3 Plastic Lateral Transistor OP550SLB B,C 
SDP8406-4 Plastic Lateral Transistor OP550SLA B,C 


SDP8407-1 Plastic Transistor OP508F 
SDP8600-1 Plastic Lateral Schmitt Trig Sensor OPL550 B,C 66 
SDP8603-1 Schmitt Trigger Sensor OPL550 
SDP8607-1 Schmitt Trigger Sensor OPL550 


SE1450-1 Coaxial Hermetic LED — 
SE1450-2 Coaxial Hermetic LED _ 
SE1450-3 Coaxial Hermetic LED — 
SE1450-4 Coaxial Hermetic LED 


SE2450-1 Hermetic LED 
$E2450-2 Hermetic LED 
SE2460-2 Pill Hermetic LED 
SE2460-1 Pill Hermetic LED 


SE2460-3 Pill Hermetic LED 
SE2450-3 Hermetic LED _ 
$E3453-2 TO-46 Hermetic LED OP131W 
$E3453-3 T0-46 Hermetic LED OP132W 


SE3453-4 T0-46 Hermetic LED OP133W 
SE3453-1 T0-46 Hermetic LED OP13iW 
SE3455-1 T0-46 Hermetic LED OP131W 
SE3455-2 TO-46 Hermetic LED OP132W 


SE3455-3 T0-46 Hermetic LED OP133W 
SE3455-4 TO-46 Hermetic LED OP133W 
SE3470-1 TO-46 Hermetic LED OP231W 
$E3470-2 T0-46 Hermetic LED OP232W 


SE3470-3 TO-46 Hermetic LED OP233W 
SE3470-4 TO-46 Hermetic LED OP233W 
$E5453-1 TO-46 Hermetic LED, OP130 

5E5453-2 TO-46 Hermetic LED OP131 


$E5453-3 TO-46 Hermetic LED 
SE5453-4 TO-46 Hermetic LED 0P133 
SE5455-1 TO-46 Hermetic LED 
SE5455-2 T0-46 Hermetic LED 


$E5455-3 TO-46 Hermetic LED 
SE5455-4 T0-46 Hermetic LED OP133 
SE5455-5 T0-46 Hermetic LED 
$E5470-1 TO-46 Hermetic LED 
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$DC440-5 Transistor Chip OPCBO0L SE5470-2 T0-46 Hermetic LED 
S0C440-6 Transistor Chip OPCEO0L B,C 206 $E5470-3 T0-46 Hermetic LED OP233 
$DC441-1 Transistor Chip OPC600L SE5470-4 TO-46 Hermetic LED 0P233 


$DC441-2 OPCEOOL 


$0C441-3 Transistor Chip OPCEO0OL 
§DC441-4 Transistor Chip OPCBDOL B,C 206 
$DC441-5 Transistor Chip OPC600L 
$0C441-6 Transistor Chip OPC6O0L 


Transistor Chip 






SEC450-1 Infrared LED Chip 


SEC456-1 Infrared LED Chip OPC216 BC 202 
SEP8503-1 Plastic LED OP160SL B,C 10 
SEP8502-1 Plastic LED OP160SL 
SEP8504-1 Plastic Lateral LED OP140SL 
















































































SDC444-1 Transistor Chip OPCBOOL B,C 206 SEP8505-1 T-1 Plastic LED OP160SL 

$DC444-2 Transistor Chip OPCE0OL B,C 206 SEP8505-2 —-‘T-1 Plastic LED OP160SL B 10 
$DC444-3 Transistor Chip OPC600L SEP8505-3 T-1 Plastic LED OP160SLD B 

$00444-4 Transistor Chip OPCB00L SEP8505-4 —-‘T-1 Plastic LED OPI60SLC B 
SODP8106-1 Plastic Lateral Darlington OP560 SEP8505-5 —‘T-1 Plastic LED OP160SLB B 
SOP8107-1 Plastic Darlington OP538F B,C 62 SEP8505-6 ——‘T-1 Plastic LED OP1G0SLA A 10 


SDP8403-1 T-1% Plastic Transistor OP500 
SDP8403-2 T-1% Plastic Transistor QPS00SLA 


SDP8403-3 T-1% Plastic Transistor OP5O0SLC 
SDP8403-4 T-1% Plastic Transistor OPS500SLB B,C 46 


SEP8506-1 Plastic Lateral LED OP140S1 
SEPB506-2 Plastic Lateral LED OP140SLC 


SEP8506-3 Plastic Lateral LED OP140SLB ; 
SEP8506-4 Plastic Lateral LED OP140SLA B,C 8 























































SDP8405-1 T-1 Plastic Transistor OP500 B SEP8507-1 Plastic LED OP168F 
SDP8405-2 —‘T-1 Plastic Transistor OP500 A SEP8507-2 Plastic LED OP168F 
SDP8405-3 ~—s*T-1 ‘Plastic Transistor OP500SLD A SEP8703-1 T-1% Plastic LED OP292C 
SDP8405-4 —*‘T-1 Plastic Transistor OP5O0SLC A 46 SEP8705-1 T-1 Plastic LED OP260SLA A 26 
SDP8405-5 —s*‘T-1 Plastic Transistor OP500SLB A 46 SFH100 Photodiode — E _ 
SDP8405-6 — ‘T-1 Plastic Transistor OPS500SLA A 46 SFH200. Photodiode - E _ 
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Competitor TRW 
Part No. Description Part No. Code Page 


Competitor TRW 
Part No. Description Part No. Code Page 


SFH202 
SFH203 
SFH204 
SFH205 


SFH206 

SFH206K 
SFH3065-1 
SFH305-2 


SFH305 3 
SFH305-4 
SFH309 

SFH400-1 


SFH400-2 
SFH400-3 
SFH401-1 
SFH401-2 


SFH401-3 
SFH402-1 
SFH402-2 
SFHA02-3 


SFH404 
SFH405-1 
SFH405-2 
 SFH405-3 


SFH405-4 
SFH407-1 
SFH407-2 
SFH407-3 


SFH409 
SFH5O00 
SFH600-0 
SFHEOO-1 


SFH600-2 
SFH600-3 
SFH601-1 
SFH601-2 


SFH601-3 
SFH601-4 
SFH900 
SG2XXX 


$G1002 
361003 
$G1004 
$G1009 


SG1003A 
SG100SA/F 
$G1009/F 
$G1010 


SG1010A 
SG1010A/F 
SG1010/F 
SPX2E 


SPX53 
SPX74A1 
SPX103 
SPX1160-1 


SPX1160-2 
SPX1160-3 
SPX1180-1 
SPX1180-2 


Plastic PIN Photodiode 
Plastic PIN Photodiode 
Four Quadrant Diode 

Plastic PIN Photodiode 


Plastic PIN Photodiode 
Plastic PIN Photodiode 
Plastic Transistor 
Plastic Transistor 
Plastic Transistor 
Plastic Transistor 
Plastic Transistor 
TO-18 Hermetic LED 


TO0-18 Hermetic LED 


-T0-18 Hermetic LED 


TO-18 Hermetic LED 
TO-18 Hermetic LED 


TO-18 Hermetic LED 
T0-18 Hermetic LED 
T0-18 Hermetic LED 
T0-18 Hermetic LED 


T0-46 Header Only LED 
Plastic LED 
Plastic LED 
Plastic LED 


Plastic LED 

TO-46 Header Only LED 
10-46 Header Only LED 
TO-46 Header Only LED 


T-1 Plastic LED 


TOQ-18 Hermetic Transistor 


6-Pin Transistor Coupler 
6-Pin Transistor Coupler 


6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 


6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
Transistor Reflective 
Laser Series Products 


Coaxial Hermetic LED 
Coaxial Hermetic LED 
Coaxial Hermetic LED 
T0-46 Hermetic LED 


TO0-46 Hermetic LED 
T0-46 Hermetic LED 
T0-46 Hermetic LED 
T0-46 Hermetic LED 


TO-46 Hermetic LED 
T0-46 Hermetic LED 
T0-46 Hermetic LED 
6-Pin Transistor Coupler 


6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 


6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
§-Pin Transistor Coupler 
Transistor Reflective 


Transistor Reflective 
Darlington Reflective 
Transistor Reflective 
Transistor Reflective 


OPSO1SL 
OP132 


OP133W 
OP131W 
OP132W 
OP133W 


OP169SL 
OP169SLD 
OP169SLC 


OPI69SLC 


OPIBISL 
OP802W 
CNY17/1 
CNY17/2 


CNY17/3 
CNY17/4 
CNY17/1 
CNY17/2 


CNY17/3 
CNY17/4 


OP132 

OP131W 
OP131W 
OP12263 


OPI2253 
OPI2251 
OP12253 
CNY17/3 


OPI2253 
OPI2252 
CNY17/3 
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SPX1180-3 
SPX1396-1 
SPX1396-2 
SPX1396-3 


SPX1397-1 
SPX1397-2 
SPX1397-4 
SPX1397-31 


SPX1397-32 
SPX1397-34 
SPX1404-1 
SPX1 404-2 


SPX1 404-3 
SPX1405-1 
SPX1870-21 
SPX1870-23 


SPX1870-31 
SPX1870-33 
SPX1B72-1 
SPX1872-2 


SPX1872-3 
SPX1872-4 
SPX1872-11 
SPX1872-12 


SPX1872-13 
SPX1872-14 
SPX1873-1 
SPX1873-3 


SPX1873-4 

SPX1873-11 
SPX1B73-12 
SPX1873-13 


SPX1873-14 
SPX1874-1 
SPX1874-2 
SPX1874-3 


SPX1874-4 

SPX1874-11 
SPX1874-12 
SPX1874-13 


SPX1874-14 
SPX1875-1 
SPX1875-2 
SPX1876-3 


SPX1877-1 
SPX1877-2 
SPX1877-3 
SPX1878-11 


SPX1878-12 
SPX1878-13 
SPX1878-14 
SPX1879-11 


SPX1879-12 
SPX1879-14 
SPX1B79-15 
SPX1881-11 


SPX1881-12 
SPX1881-13 
SPX1881-14 
SPX2001 


SPX2498-1 
SPX2498-2 
SPX2498-3 
SPX2762-1 


Darlington Reflective 
Transistor Reflective 
Transistor Reflective 
Transistor Reflective 


Transistor Reflective 
Transistor Reflective 
Transistor Reflective 
Darlington Reflective 


Darlington Reflective 
Darlington Reflective 
Transistor Reflective 
Transistor Reflective 


Darlington Reflective 
Transistor Reflective 
Transistor Interrupter 
Darlington Interrupter 


Transistor Interrupter 
Darlington Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Darlington Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Darlington Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Darlington Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor interrupter 
Transistor Interrupter 
Transistor Interrupter 
Transistor Interrupter 


Transistor Interrupter 
Darlington Interrupter 
Transistor Interrupter 


Schmitt Trigger Interrupter 


Transistor Reflective 
Transistor Reflective 
Darlingtan Reflective 
Transistor Interrupter 


OPB710 
OPB710 
OPB710 


OPB706A 
OPB706A 
OPB706A 
OPB707A 


OPB707A 
OPB707A 
OPB703A 
OPB703A 


OPB/703A 
OPB703A 
OPB821S12 


QPB821S7 


OPBB70N55 
OPB870N55 


OPB872N55 
OPB872N55 


OPB870T55 
OPB870T55 
OPB872T55 


OPB865T55 
OPB865T55 
OPB866T55 


OPB872T55 


OPB818 
OPB818 


OPB875T55 


OPB875T55 


OPB875T55 
OPBB77T55 
OPB865T55 


OPBBE6T55 
OPB867T55 
OPB865T51 
OPB885T55 


OPB885T55 


OPB887T55 
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| Competitor TRW 
Part No. Description Part No. Code Page 


SPX2762-2 Transistor Interrupter — 
SPX2762-3 Transistor Interrupter _ 
SPX2762-4 ‘Transistor Interrupter — 
SPX2862-1 Transistor Interrupter 


SPX2862-2 Transistor Interrupter 
SPX2862-3 ‘Transistor interrupter — 
SPX2862-4 Transistor Interrupter _ 
SPX7110 6-Pin Transistor Coupler OPI2251 


SPX7130 §-Pin Transistor Coupler CNY17/1 
SPX7150 6-Pin Transistor Coupler CNY17/2 
SPX7270 6-Pin Transistor Coupler OPI2251 
SPX7271 6-Pin Transistor Coupler CNY17/1 


SPX7272 6-Pin Transistor Coupler CNY17/2 
SPX7273 6-Pin Transistor Coupler CNY17/4 
SPX7530 6-Pin Transistor Coupler CNY17/1 
SPX7550 6-Pin Transistor Coupler CNY17/2 


SPX7590 - 6-Pin Transistor Coupler CNY17/3 
SPX7901 6-Pin Logic Gate Coupler _ 

SPX8000-1 Plastic Lateral Matched PairLED OPS693 
SPX8001-1 Plastic Matched Pair 


SPX8002-1 Plastic Matched Pair — 
SPX8003-1 Plastic T-1 Matched Pair OPS662 
SPX8004-1 Plastic Matched Pair — 

ST-100 Photovoltaic Cell 
Photovoltaic Cell 
ST-102 Photovoltaic Cell — 
Photovoltaic Cell _ 
Photovoltaic Cell 


Photovoltaic Cell 
ST-203 Photovoltaic Cell — 
Photovoltaic Cell — 
Photovoltaic Cell 


Photovoltaic Cell 





| Competitor TRW 
Part No. Description Part No. Code Page 


STLD-1500-3 Coaxial Hermetic LED 
STLD-1500-4 Coaxial Hermetic LED 
STLD-1600-1 Pill Hermetic LED 
STLD-1600-2 — Pill Hermetic LED 


STLD-1600-3 — Pill Hermetic LED 
STLD-1700-1 Pill Hermetic LED 
STLD-1700-2 Pill Hermetic LED 
STLD-1700-3 Pill Hermetic LED 


STLD-1700-4 — Pill Hermetic LED 0P224 

STLD-1800-1  TQ-46 Hermetic LED OP130W 
STLD-1800-2 0-46 Hermetic LED OP131W 
STLD-1800-3  T0-46 Hermetic LED OP131W 


STLD-1900-1 10-46 Hermetic LED OP130W 
STLD-1900-2  TO-46 Hermetic LED OP131W 
STLD-1900-3 0-46 Hermetic LED OP132W 
STLD-2000-1  TO-46 Hermetic LED 0P130 


STLD-2000-2 10-46 Hermetic LED 
STLD-2000-3 10-46 Hermetic LED 
STLD-2100-1  TO-46 Hermetic LED 
STLD-2100-2 0-46 Hermetic LED 


STLD-2100-3 10-46 Hermetic LED OP132 
STLD-2100-4 10-46 Hermetic LED OP133 
STOC-1300 10-5 Darlington Coupler OPI130 
STOC-1400 Axial Darlington Coupler OPI123 


STOC-1401 Axial Darlington Coupler OPI123 
STOC-1402 — Axial Darlington Coupler OPI123 
STOC-1410 Axial Diode Coupler — 
STOC-1411 Axial Diode Coupler - 


STOC-1412 Axial Diode Coupler - 

STOC-1420 Axial Transistor Coupler OPI120 
STOC-1421 Axial Transistor Coupler OPI120 
STOC-1422 — Axial Transistor Coupler OPI120 


STOC-1430 Axial Transistor Coupler OPI1264A 
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ST-400 


ST-500 Photovoltaic Cell — STOC-1431 Axial Transistor Coupler OPI1264A 
ST/A 71 Array — STOC-1432 Axial Transistor Coupler OPI1264B 
ST/A 71-SS__— Array STPD-1510-1 Coaxial Hermetic Darlington 









ST/A 72 
ST/A 73 Array ~ 
ST/A 73-SS 
ST/A 74-SS 


STPD-1510-2 Coaxial Hermetic Darlington 
STPD-1510-3 Coaxial Hermetic Darlington 
STPD-1510-4 © Coaxial Hermetic Darlington 
STPD-1610-1 — Pill Hermetic Darlington 


STPD-1610-2 — Pill Hermetic Darlington OP303 
STPD-1610-3 Pill Hermetic Darlington OP304 
STPD-1810-1  TO-18 Hermetic Darlington OP830W 
STPD-1810-2 TO-18 Hermetic Darlington OPB30W 


STPD-1810-3 TO-18 Hermetic Darlington OP830W 
STPD-1810-4 10-18 Hermetic Darlington OP830W 
STPD-2010-1 TQ-18 Hermetic Darlington OP830 
STPD-2010-2 10-18 Hermetic Darlington OP830 


STPD-2010-3 70-18 Hermetic Darlington 
STPT-40 Custom Transistor 
STPT-60 Pill Hermetic Transistor 
STPT-61 Pill Hermetic Transistor 


STPT-62 Pill Hermetic Transistor OP602 
STPT-63 Pill Hermetic Transistor OP603 
STPT-64 Pill Hermetic Transistor OP604 
STPT-100 Plastic Transistor OP593C 


STPT-100A Plastic Transistor OP593B 
STPT-100B Plastic Transistor OP593B 
STPT-110 Plastic Transistor OP593C 
STPT-110A Plastic Transistor OP593C 


STPT-110B Plastic Transistor OP593C 
STPT-120 Plastic Transistor OP593A 
STPT-120A Plastic Transistor OP593A 
~ STPT-120B Plastic Transistor OP593A 











Transistor Interrupter 
STCD2 Transistor interrupter — 
i Transistor Interrupter — 
Transistor Interrupter 














STD-1540-1 Coaxial Hermetic Photodiode 
STD-1540-2 Coaxial Hermetic Photodiode 
STD-1710-1 Pill Hermetic Photodiode 
STD-1710-2 Pill Hermetic Photodiode 


STD-1840-1  TO-18 Hermetic Photodiode 
STD-1840-2  TO-18 Hermetic Photodiode — 
STD-1850-2 10-18 Hermetic Photodiode _ 
STD-1860-2 10-18 Hermetic Photodiode 


STD-2040-1  TO-18 Hermetic Photodiode 
STD-2040-2 10-18 Hermetic Photodiode — 
STD-2050-1 = T0-18 Hermetic Photodiode _ 
STD-2050-2 10-18 Hermetic Photodiode 


STDD-210 Pill Hermetic Photodiode OP900 
STIN-135D1 Darlington Interrupter _ 

STIN-135D2 Darlington Interrupter — 
STIN-135T1 ‘Transistor Interrupter OPB875T55 


STIN-135T2 — Transistor Interrupter OPB875T55 
STIN-140T1 ‘Transistor Interrupter — 
STLD-1500-1 Coaxial Hermetic LED — 
STLD-1500-2 Coaxial Hermetic LED — 
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Competitor 
Part No. 


STPT-130 

STPT-130A 
STPT-1308 
STPT-225P 


STPT-240P 
STPT-260P 
STPT-2600 
STPT-300 


STPT-310 

STPT-1520-1 
STPT-1520-2 
STPT-1520-3 


STPT-1520-4 
STPT-1530-1 
STPT-1530-2 
STPT-1530-3 


STPT-1620-1 
STPT-1620-2 
STPT-1620-3 
STPT-1620-4 


STPT-1630-1 
STPT-1630-2 
STPT-1630-3 
STPT-1630-4 


STPT-1820-1 
STPT-1820-2 
STPT-1820-3 
STPT-1820-4 


STPT-1830-1 
STPT-1830-2 
STPT-1830-3 
STPT-2020-1 


STPT-2020-2 
STPT-2020-3 
STPT-2020-4 
STPT-2030-1 


STPT-2030-2 
STPT-2030-3 
STRD-70 
STRD-70/F 


STRD-850 
STRT-850 
STRT-850A 
STRT-B50A/F 


STRT-8508 
STRT-850B/F 
STRT-850/F 
STRT-900-1 


STRT-910-2 
STRT-920-3 
STRT-950 

STRT-1747 


TIED56 
TIEDS9 
TIED69 
TIED87 


TIED88 
TIED89 
TIESO6 
TIES12 


TIES13 
TIES13A 
TIES14 
TIES15 


Description 


Plastic Transistor 
Plastic Transistor 
Plastic Transistor 
Custom Transistor 


Custom Transistor 

Custom Transistor 

TO-5 Hermetic Transistor 
TO-18 Hermetic Transistor 


TO-18 Hermetic Transistor 
Coaxial Hermetic Transistor 
Coaxial Hermetic Transistor 
Coaxial Hermetic Transistor 


Coaxial Hermetic Transistor 
Coaxial Hermetic Transistor 
Coaxial Hermetic Transistor 
Coaxial Hermetic Transistor 


Pill Hermetic Transistor 
Pill Hermetic Transistor 
Pill Hermetic Transistor 
Pill Hermetic Transistor 


Pill Hermetic Transistor 
Pill Hermetic Transistor 
Pill Hermetic Transistor 
Pill Hermetic Transistor 


TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
T0-18 Hermetic Transistor 


TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
T0-18 Hermetic Transistor 


TO-18 Hermetic Transistor 
TO-18 Hermetic Transistor 
T0-18 Hermetic Transistor 
TO-18 Hermetic Transistor 


TO-18 Hermetic Transistor 
T0-18 Hermetic Transistor 
Darlington Reflective 
Darlington Reflective 


Darlington Reflective 
Transistor Reflective 
Transistor Reflective 
Transistor Reflective 


Transistor Reflective 
Transistor Reflective 
Transistor Reflective 
Transistor Reflective 


Transistor Reflective 
Transistor Reflective 
Transistor Reflective 
Transistor Reflective 


Avalanche Photodiode 
Avalanche Photodiode 
Avalanche Photodiode 
Avalanche Photodiode 


Avalanche Photodiode 
Avalanche Photodiode 
Stud Mount LED 
Stud Mount LED 


Stud Mount LED 
Stud Mount LED 
Stud Mount LED 
Stud Mount LED 


TRW 
Part No. 


OP593B 
OP593A 
OP593A 


OP800W 
OP801W 
OP802W 
OP802W 


OPB02W 
OP802W 
OP802W 
OP800 


OP805 
OP805 
OPB711 
OPB711 


OPB707A 
OPB706A 
OPB706A 
OPB706A 


OPB706A 
OPB706A 
OPB706A 


Code 
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Page 


Competitor 


TIES16A 


TIES27 


TIES35 
TIES36 
TIES494 
TIES495 


TIES496 
TIL23 
TIL24 
TIL24HR2 


TIL25 
TIL26 
TIL31 
TIL31B 


TIL31BHR2 
TIL32 
TIL33 
TIL33B 


TILB1HR2 
TIL99 


TIL100 
TIL102 
TIL103 
TIL107 


TIL108 
TIL109 
TIL 
TIL112 


TIL113 
TIL114 
TIL115 
TILI16 


TIHLA17 
TIL118 
TIL119 
TIL119A 


TIL120 
TIL121 
TIL124 
TIL125 


TIL126 
TIL127 
TIL128 
TIL128A 


Description 


Stud Mount LED 
Stud Mount LED 
Stud Mount LED 
Stud Mount LED 


Stud Mount LED 
Stud Mount LED 
TO-46 Hermetic LED 
T0-46 Hermetic LED 


T0-46 Hermetic LED 

Pill Hermetic LED 

Pill Hermetic LED 

Hi Rel Pill Hermetic LED 


Pill Hermetic LED 

TO-18 Hermetic LED 
T0-18 Hermetic LED 
TO-18 Hermetic LED 


“Hi Rel TO-18 Hermetic LED 


T-1 Plastic LED 
TO-18 Hermetic LED 
TO-18 Hermetic LED 


T0-18 Hermetic LED 
TO-18 Hermetic LED 
T0-18 Hermetic LED 
T-1% Plastic LED 


T-1% Plastic LED 
Plastic Lateral LED 
LED Array 

LED Array 


LED Array 
LED Array 
LED Array 
LED Array 


LED Array 
LED Array 
LED Array 
LED Array 


T-1 Plastic Transistor 
TO-18 Hermetic Transistor 


Hi Rel TO-18 Hermetic Transistor 


TO-18 Hermetic Transistor 


Plastic Photodicde 

TO-5 Transistor Coupler 
TO-5 Transistor Coupler 
Hermetic Transistor Coupler 


Hermetic Transistor Coupler 
Axial Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 


6-Pin Darlington Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Transistor Coupler 


6-Pin Transistor Coupler 
6-Pin Transistor Coupler 
6-Pin Darlington Coupler 
6-Pin Darlington Coupler 


4-Pin TO-72 Transistor Coupler 
4-Pin TQ-72 Transistor Coupler 


6-Pin Transistor Coupler 
6-Pin Transistor Coupler 


6-Pin Transistor Coupler 
6-Pin Darlington Coupler 
6-Pin Darlington Coupler 
6-Pin Darlington Coupler 


ma 
A7AXU 


TRW 
Part No. Code Page 


OP231W 
OP232W 
UP233W 
OP123 
OP124 
OP224TX 


OP231TX 
OP160SL 
OP131 
OP131 


OP131 
OP132 
OP131 
OP291C 


OP291C 
OP140SL 


OP500 
OP804 


OP801W 


OPI102 
OPI103 
OPI12648 


OPI12648 
OPI1264A 
OPI2152 
OPI2150 


OPI3151 
OPI2251 
OPI2250 
OPI2252 


OPI2263 
OPI2251 
OPI3150 
OPI3150 


3N244 
3N245 
OPI2251 
OPI2252 


OPI2253 
OPI3251 
OPI3250 
OPI3250 
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Competitor TRW 
Part No. Description Part No. Code Page 


Competitor TRW 
Part No. Description Part No. Code Page 








TIL138 Transistor Interrupter OPB806 A TIXL474 Stud Mount LED — E — 
TIL139 Transistor Reflective OPB708 TIXL474A Stud Mount LED ~ E - 
TIL143 Transistor Interrupter OPB870T55 TL31XX Hall Effect Sensor Series OHXXX B,C 338 
TIL144 Transistor Interrupter OPB870T55 TL3101 Hall Effect Sensor OH360 B,C 340 



















TIL146 Darlington Interrupter OPBB72T55 
TIL146 Darlington interrupter OPB872T55 
TIL147 Transistor Interrupter OPB847 
TIL147A Transistor Interrupter OPB847 


TIL148 Transistor Interrupter OPB848 
TIL148A Transistor Interrupter OPB848 
TIL149 Transistor Reflective OPB708 
TIL153 6-Pin Transistor Coupler OPI2251 


TL3103 Linear Hall Effect Sensor — 
TLN107 Plastic Lateral LED OP140SLC B,C 8 
Photodiode _ E _ 
Photodiode — E - 


OP5S0SLD 














TPS607A Plastic Lateral Transistor 
U123P Pulse Photosensor _ 
V194P Plastic TO-18 LED QP293A 
V213P TO-18 Hermetic LED OP131W 













TIL154 6-Pin Transistor Coupler OPI2252 V290P T-1% Plastic LED OP2S0A 
TIL155 6-Pin Transistor Coupler OPI2253 V292P TO-18 Header Only LED _ — 
TIL156 6-Pin Darlington Coupler OPI3251 V390P T-1% Plastic LED OP290A 


TIL157 6-Pin Darlington Coupler OPI3250 


TIL157A 6-Pin Darlington Coupler OPI3250 
TIL158 Transistor Interrupter OPB848 
TIL159 Transistor Interrupter OPB848 
TIL160 Darlington interrupter — 


VTK10D2 Transistor Interrupter OPB861T55 


XC-55-10 T0-46 Hermetic LED OP132 
XC-55-25 TO-46 Hermetic LED 0P133 
XC-55-FA T0-46 Hermetic LED OP130W 
XC-55-FB T0-46 Hermetic LED OP131W 


XC-55-FC T0-46 Hermetic LED OP132W 
XC-55-FD T0-46 Hermetic LED OP133W 
XC-55-PA T0-46 Hermetic LED OP130 

XC-55-PB T0-46 Hermetic LED OP131 


XC-55-PC T0-46 Hermetic LED 
XC-55-PD T0-46 Hermetic LED OP133 
XC-66-10 TO-46 Hermetic LED 






























TIL161 Darlington Interrupter ~- 
TIL167-1 Transistor Interrupter OPBB70T51 
TIL167-2 Transistor Interrupter OPB872T51 
TIL168-1 Darlington Interrupter _ 


TIL168-2 Darlington interrupter _ 
TIL169-1 Transistor Interrupter OPB870N51 
TIL169-2 Transistor Interrupter OPB872N51 






















TIL170-1 Darlington Interrupter _ XC-66-25 T0-46 Hermetic LED 
TIL170-2 Darlington Interrupter _ XC-88-30 T0-46 Hermetic LED OP232 
TIL180 Bar-code Transistor Reflective XC-88-50 T0-46 Hermetic LED 0P233 22 


TIL411 Plastic Lateral Transistor OP550SLD 


XC-88-FA T0-46 Hermetic LED OP231W 
XC-88-FB TO-46 Hermetic LED OP232W 


XC-88-FC T0-46 Hermetic LED OP233W 
XC-88-FD TO-46 Hermetic LED OP233W 
XC-88-PA TO-46 Hermetic LED OP231 
XC-88-PB T0-46 Hermetic LED 0P232 


XC-88-PC T0-46 Hermetic LED 
XC-88-PD T0-46 Hermetic LED QP233 
XC-99-30 T0-46 Hermetic LED 
XC-99-50 T0-46 Hermetic LED 


XC-880-A T-1% Plastic LED OP297C 
XC-880-B T-1% Plastic LED 0P297B 
XC-880-C T-1% Plastic LED OP297A 
XC-880-D T-1% Plastic LED OP297A 


XC-881-A T-1% Plastic LED OP292C 
XC-881-B T-1% Plastic LED 0P292B 
XC-881-C T-1% Plastic LED OP292A 
XC-881-D T-1% Plastic LED OP292A 


XC-940-A T-1% Plastic LED OP297C 
XC-940-B T-1% Plastic LED 0P2978 
XC-940-C T-1% Plastic LED OP297A 
XC-940-D T-1% Plastic LED OP297A 


XC-941-A T-1% Plastic LED OP292C 
XC-941-B T-1% Plastic LED 0P2928 
XC-941-C T-1% Plastic LED OP292A 
XC-941-D T-1% Plastic LED OP292A 


XC-1209-A T-1 Plastic LED OP160SL 
XC-1209-B T-1 Plastic LED OP160SLC 
XC-1209-C T-1 Plastic LED OP160SLB 
XC-1209-D T-1 Plastic LED OPI60SLA 


XC-1288-A T-1 Plastic LED OP260SLC 






TIL412 Plastic Lateral Darlington OP560 


TIL413 Plastic PIN Photodiode _ 
TIL413S Plastic PIN Photodiode _ 

TIL414 T-1% Plastic Transistor OP598A 
TIL415 Plastic Lateral Transistor OPS50SLD 


TIL416 Plastic Lateral Darlington 
TIL601 Pill Hermetic Transistor 
TIL602 Pill Hermetic Transistor 
TIL603 Pill Hermetic Transistor 


TIL604 Pill Hermetic Transistor OP604 

TILBO4HR2 Hi Rel Pill Hermetic Transistor OP602TX 
TIL902-1 T-1 Plastic LED OP160SLB 
TIL902-2 T-1 Plastic LED OP160SLA 


TIL903-1 TO-18 Hermetic LED OP231 
TIL903-2 T0-18 Hermetic LED OP232 
TIL904-1 TO-18 Hermetic LED OP231W 
TIL904-2 TO-18 Hermetic LED OP232W 


TIL9O5-1 T-1% Plastic LED OP292C 
TIL9O5-2 T-1% Plastic LEO 0P292B 
TIL9O6-1 T-1% Plastic LED OP2970 
TIL9O6-2 T-1% Plastic LED OP297B 


TIXLO6 Stud Mount LED 
TIXL12 Stud Mount LED 
TIXL13 Stud Mount LED 
TIXL14 Stud Mount LED 


TIXL15 Stud Mount LED 
TIXL16A Stud Mount LED 
TIXL16B Stud Mount LED 
TIXL16C Stud Mount LED 


TIXL27 Stud Mount LED 
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TIXL35 Stud Mount LED XC-1288-B T-1 Plastic LED OP260SLB 26 
TIXL36 Stud Mount LED XC-1288-C T-1 Plastic LED OP260SLA 26 
TIXL471 Stud Mount LED XC-1288-D T-1 Plastic LED OP260SLA 26 
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Authorized Distributors 


TRW Optoelectronics Authorized 
Distributors 


Alabama 
POW cet esata ty oie Blea at (205) 837-6955 
Hall-Mark...............0... (205) 837-8700 
Hamilton-Avnet............... (205) 837-7210 
PIONCCl 65.22 ied Salata we ae (205) 837-9300 
Arizona 
BOW Fy. 9 eee Udo hea wos (602) 968-4800 
Fisher/Brownell............... (602) 967-1464 
Hall-Mark...............00.. (602) 437-1200 
Hamilton-Avnet............... (602) 231-5100 
California | 
ROW ois. acs Rows ache betees (818) 701-7500 
(619) 565-4800 
(415) 487-4600 
(408) 745-6600 
(714) 838-5422 
PUNO ps wicte ctaniea tyne outta bat (714) 754-6111 
(818) 700-2600 
Bell Industries................ (213} 515-1800 


(714) 220-0681 
(408) 734-8570 
(818) 340-1940 
Fisher/Brownell............... (818) 289-0255 
(619) 560-8545 
(408) 988-6041 
Hall-Mark................00- (818) 716-7300 
(916) 722-8600 
(213) 217-8400 
(619) 268-1201 
(408) 946-0900 
(714) 669-4700 
Hamilton-Avnet............... (714) 989-4602 
(916) 925-2216 
(619) 571-7510 
(408) 743-3355 
Hamilton Electro Sales......... (818) 700-6500 
(714) 641-4100 
(213) 558-2121 


Pacesetter Electronics.......... (714) 779-5855 
(408) 734-5470 
Prime Electro................ (213) 379-3642 
Colorado 
PT OW sees tee eh ured ee cs (303) 696-1111 
Bell Industries................ (303) 424-1985 
Hall-Mark................0.. (303) 790-1662 
Hamilton-Avnet............... (303) 740-1000 
Connecticut 
AITOW.. 1... cece ee ee ee (203) 265-7741 
Hall-Mark................... (203) 269-0100 
Hamilton-Avnet............... (203) 797-2800 
Florida 
BOW oh od cov ke Sade heeds (813) 576-8995 


(305) 429-8200 
(305) 725-1480 
Chip Supply Company.......... (305) 298-7100 
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Hall-Mark.............00005. 


Hamilton-Avnet............... 


Greene-Shaw Company......... 
Hall-Mark.....0.00.0.0.00000, 


“all U.S. locations 





(305) 971-9280 
(305) 855-4020 
(813) 530-4543 
(305) 971-2900 
(813) 576-3930 
(305) 628-3888 
(305) 834-8090 
(305) 428-8877 


(404) 449-8252 
(404) 447-8000 
(404) 447-7507 
(404) 448-1711 


(312) 397-3440 
(312) 860-3800 
(312) 860-7700 
(312) 784-5100 
(312) 437-9680 
(312) 364-6122 


(317) 243-9353 
(317) 844-9333 
(317) 849-7300 
(317) 291-7110 


(319) 395-7230 
(319) 362-4757 


(913) 888-4747 
(913) 888-8900 


(301) 995-0003 
(301) 988-9800 
(301) 395-3500 
(301) 921-0660 


(617) 933-8130 
(617) 769-6000 
(617) 969-8900 
(617) 667-0802 
(617) 935-9700 


(313) 971-8220 
(616) 243-0912 
(616) 243-8805 
(313) 522-4700 
(313) 525-1800 
(616) 531-9300 


(612) 830-1800 
(612) 854-3223 
(612) 932-0600 
(612) 935-5444 
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Missouri 


Arrow................-.---. (314) 567-6888 
Hall-Mark..............0.06. (314) 291-5350 
Hamilton-Avnet............... (314) 344-1200 
New Hampshire 
AWOWii fs oh be aeced 8 oes (603) 668-6968 
Hamilton-Avnet............... (603) 624-9400 
New Jersey 
AN OW conn ue tsoatanetsce (609) 596-8000 
(201) 575-5300 
Hall-Mark................0.. (201) 575-4415 
(609) 235-1900 
Hamilton-Avnet............... (609) 424-0100 
(201) 575-3390 
New Mexico 
Arrow.............. ce eee (505) 243-4566 
Bell Industries................ (505) 292-2700 
Hamilton-Avnet............... (505) 765-1500 
International Electronics........ (505) 345-8127 
New York 
AQUAS 53 Savcurredewdiadsees (716) 454-7800 
Arrow Int'l Division............ (516) 293-6363 
PUN OW el Ponts coe oe iaic sa ts (516) 231-1000 
(315) 652-1000 
(716) 427-0300 
Hall-Mark................... (516) 737-0600 
Hamilton-Avnet............... (315) 437-2641 


(516) 231-9800 
(716) 475-8130 


North Carolina 


AMOW cceuineh54ay bibs cabald (919) 876-3132 
(919) 725-8711 
Hall-Mark................... (919) 872-0712 
Hamilton-Avnet............... (919) 878-0819 
Pioneer.................000. (704) 527-8188 
Ohio 
AMOW.. 00... eee ee ee eee (513) 435-5563 
(216) 248-3990 
Hall-Mark...............008. (216) 349-4632 
(614) 888-3313 
Hamilton-Avnet............... (216) 831-3500 


(513) 439-6700 
(614) 882-7004 
Pioneer.................000. (216) 587-3600 
(513) 236-9900 


Oklahoma 

AMOW. . 0... cee eee eee eee (918) 665-7700 
Hall-Mark................0.. (918) 665-3200 
Oregon 

NOW ie ci sconce aims ware: (503) 684-1690 
Bell Industries................ (503) 241-4115 
Hamilton-Avnet............... (503) 635-8157 
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Pennsylvania 


Fisher/Brownell............... 
Hall-Mark................05. 


International Electronics........ 


Pioneer... .........00cceeeee 
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(412) 856-7000 
(412) 281-4150 
(215) 674-4000 
(412) 782-2300 


(214) 380-6464 
(512) 835-4180 
(713) 530-4700 
(214) 235-3177 
(512) 258-8848 
(214) 553-4300 
(713) 781-6100 
(512) 837-8911 
(713) 780-1771 
(214) 659-4111 
(214) 233-9323 
(915) 598-3406 
(512) 835-4000 
(214) 386-7300 
(713) 988-5555 


(801) 972-0404 
(801) 972-6969 
(801) 268-3779 
(801) 972-2800 


(804) 282-0413 


(206) 643-4800 
(206) 747-1515 
(206) 643-3950 


(414) 764-6600 
(414) 797-7844 
(414) 784-4510 


(610) 421-3302 
(416) 661-0220 
(418) 687-4231 
(613) 226-6903 
(416) 494-1565 
(514) 694-7710 
(613) 820-8313 
(416) 663-5563 
(403) 259-6408 
(604) 438-5645 
(403) 486-0974 
(403) 230-3586 
(416) 677-7432 
(613) 226-1700 
(514) 331-6443 
(604) 437-6667 





Domestic Sales Office Locations 


Alabama 


TRW/ECG 

2707 Artie Street 
Suite 12 

Huntsville, AL 35805 
(205) 533-7600 


Arizona 


TRW/ECG 

6728 E. Avalon Drive 
Suite A 

Scottsdale, AZ 85251 
(602) 994-0441 


Arkansas 


TRW/ECG 

1700 Dallas Parkway 
Suite 200 

Dallas, TX 75248 
(214) 248-8000 


California 


TRW/ECG 

6150 Canoga Ave. 

Suite 109 

Woodland Hills, CA 91367 
(818) 703-1771 


TRW/ECG 

5959 Century Blvd. 
Suite 900 

Los Angeles, CA 90045 
(213) 535-6178 


TRW/ECG 

2101 Fourth Street 
Suite 255, Bldg. B 
Santa Ana, CA 92705 
(714) 550-1101 


TRW/ECG 

7867 Convoy Ct. 
Suite 306 

San Diega, CA 92111 
(619) 279-3990 


Straube Associates 

2551 Casey Avenue 
Mountain View, CA 94043 
(415) 969-6060 


Colorado 


Straube Associates 
7970 Sheridan Blvd. 
Suite C 

Westminster, CO 80003 
(303) 426-0890 


Connecticut 


TRW/ECG 

137 Rowayton Avenue 
Rowayton, CT 06853 
(203) 853-4466 


Florida 


TRW/ECG 

1001 N.W. 62nd Street 
Suite 306F 

Ft. Lauderdale, FL 33309 
(305) 772-3000 


TRW/ECG 

6220 S. Orange Blossom Trail 
Suite 151 

Orlando, FL 32809 

(305) 857-3650 
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Georgia 
TRW/ECG 


3300 Holcomb Bridge Rd. 


Suite 260 
Norcross, GA 30092 
(404) 447-6154 


idaho 


Straube Associates 

3509 S. Main Street 
Salt Lake city, UT 84115 
(801) 263-2640 


llinois-Central 


C.H. Horn & Associates 
Executive Plaza Bldg. 
4403 First Avenue, SE 
Cedar Rapids, 1A 52403 
(319) 393-8703 


Ilinois-Northern 


TRW/ECG 

5725 East River Road 
Suite 485 

Chicago, IL 60631 
(312) 693-7730 


Iinois-Southern 


The John G. Macke Co. 
11710 Administration Dr. 
Suite 31 

St. Louis, MO 63141 
(314) 432-2830 


Robert U. Whitesell 
3426 Taylor Street 
Ft. Wayne, IN 46804 
(219) 432-5591 


Robert 0. Whitesell 
6691 E. Washington - 
Indiananpolis, IN 46219 
(317) 359-9283 


Robert 0. Whitesell 
1825 S. Plate St. 
Suite A 

Kokomo, IN 46901 
(317) 457-9217 


C.H. Horn & Associates 
Executive Plaza Bldg. 
4403 First Avenue, SE 
Cedar Rapids, 1A 52403 
(319) 393-8703 


MIDTEC Associates, Inc. 
7702 Mize Road 
DeSoto, KS 66108 
(913) 441-6565 


Kentucky 


Robert 0. Whitesell 
110 Daventry Lane 
Suite 210 

Louisville, KY 40223 
(502) 426-7696 


Louisiana 


TRW/ECG 

17000 Dallas Parkway 
Suite 200 

Dallas, TX 75248 
(214) 248-8000 





TRW/ECG 
Westborough Office Park 
1900 West Park Drive 
Westborough, MA 01581 
(617) 870-0745 


Maryland 


TRW/ECG 

1000 Grosvenor Century Plaza 
Suite 328 

Columbia, MD 21044 

(301) 964-9110 


Massachusetts 


TRW/ECG - 
Westborough Office Park 
1900 West Park Drive 
Westborough, MA 01581 
(617) 870-0745 


Byrne Associates (D.E.C. only} 
74 Main Street 

Maynard, MA 01754 

(617) 897-3131 


Michigan 

TRW/ECG 

(Automotive Accounts Only) 
24175 Research Dr. 
Farmington Hills, MI 48024 
(313) 478-7210 


Robert 0. Whitesell 

688 Cascade W. Parkway SE 
Grand Rapids, Ml 49506 
(616) 942-5420 


Robert 0. Whitesell 
1822 Hilltop Road 

St. Joseph, MI 49085 
(616) 983-7337 


Robert 0. Whitesell 
18444 W. 10 Mile Road 
Southfield, Mi 48075 
(313) 559-5454 


Robert 0. Whitesell (Automotive) 
8333 Office Park Drive 

Suite A 

Grand Blanc, Mi 48439 

(313) 695-0770 


Minnesota 


TRW/ECG 

3050 Metro Drive 

Metro Office Park, Suite 301 
Minneapolis, MN 55420 
(612) 854-6616 
Mississippi 

TRW/ECG 

3300 Holcomb Bridge Rd. 
Suite 260 


Norcross, GA 30092 
(404) 447-6154 


Missouri-Eastern 


The John G. Macke Co. 
11710 Administration Dr. 
Suite 31 
St. Louis, MO 63141 
(314) 432-2830 


Missouri-Western 


MIDTEC Associates, Inc. 
7702 Mize Road 
DeSoto, KS 66018 
(913) 441-6565 
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Montana 


Straube Associates 

3509 S. Main Street 
Salt Lake City, UT 84115 
(801) 263-2640 


Nebraska 


MIDTEC Associates, Inc. 
7702 Mize Road 
DeSoto, KS 66018 
(913} 441-8565 


Nevada 


TRW/ECG 

6728 E. Avalon Drive 
Suite A 

Scottsdale, AZ 85251 
(602) 994-0441 


New Hampshire 
TRW/ECG 

Westborough Office Park 
1900 West Park Drive 
Westborough, MA 01581 
(617) 870-0745 


New Jersey-North 
TRW/ECG 

137 Rowayton Ave. 
Rowayton, CT 06853 
(203) 853-4466 


New Jersey-South 


TRW/ECG 

2 Bala Cynwyd Plaza 
Suite 909 

Bala Cynwyd, PA 19004 
(215) 667-3400 

Tix 510-662-4780 


New Mexico 

S.W. Sales 

3125 Cuervo NE 
Albuquerque, NM 87110 
(505) 883-1388 

Tix 910-964-1394 


New York-Upstate 


TRW/ECG 

425 Cross Key Office Park 
Fairport, NY 14450 

(716) 425-3775 

Tix 510-253-1594 


New York-Metropolitan Area 
TRW/ECG 

137 Rowayton Avenue 
Rowayton, CT 06853 

(203) 853-4466 

Tix 710-468-3058 


North Carolina 


TRW/ECG 

2302 W. Meadowview 
Suite 110 

Greensboro, NC 27407 
(919) 852-4676 

Tix 510-922-7300 


Ohio 
Robert 0. Whitesell 
1172 W. Galbraith 


Cincinnati, OH 45231 
(513) 521-2290 


Robert 0. Whitesell 
6000 W. Creek Road 
Suite 21 

Cleveland, OH 44131 
(216) 447-9020 
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Robert 0. Whitesell 
6161 Busch Blvd. 
Suite 108 

Columbus, OH 43229 
(614) 888-9396 


Robert 0. Whitesell 
4133 S. Dixie Avenue 
Dayton, OH 45439 
(513) 298-9546 


Oklahoma 

TRW/ECG 

17000 Dallas Parkway 
Suite 200 

Dallas, TX 75248 
(214) 248-8000 


Oregon 

TRW/ECG 

7100 SW Hampton 
Suite 214 

Tigard, OR 97223 
(503) 620-5032 


Pennsylvania 


TRW/ECG 

2 Bala Cynwyd Plaza 
Suite $09 

Bala Cynwyd, PA 19004 
(215) 667-3400 


Robert 0. Whitesell 
1360 Old Freeport Road 
Suite 1B 

Pittsburgh, PA 15238 
(412) 963-6161 


Rhode Island 
TRW/ECG 

Westborough Office Park 
1900 West Park Drive 
Westborough, MA 01581 
(617) 870-0745 


South Carolina 


TRW/ECG 

2302 W. Meadowview 
Suite 110 

Greensboro, NC 27407 
(919) 852-4676 


South Dakota 


TRW/ECG 

3050 Metro Drive 

Metro Office Park, Suite 301 
Minneapolis, MN 55420 
(612) 854-6616 


Tennessee 


TRW/ECG 

330 Holcomb Bridge Rd. 
Suite 260 

Norcross, GA 30092 
(404) 447-6154 


Texas 


TRW/ECG 

17000 Dallas Parkway 
Suite 200 

Dallas, TX 75248 
(214) 248-8000 


TRW/ECG 

9000 Southwest Freeway 
Suite 116 

Houston, TX 77074 

(713) 772-5541 


S. W. Sales 

2267 Trawood, Bldg. £ 3 
El Paso, TX 79935 

(915) 594-8259 


Utah 

Straube Associaies 

3509 S. Main Street 

Salt Lake City, UT 84115 
(801) 263-2640 


Vermont 


TRW/ECG 

Westborough Office Park 
1900 West Park Drive 
Westborough, MA 01581 
(617) 870-0745 


Virginia 

TRW/ECG 

8000 Franklin Farms Drive 
Suite 217 

Richmond VA 23229 
(804) 288-8334 


Washington 


TRW/ECG 

13555 Bellevue Redmond Road 
Suite 208 

Bellevue, WA 98005 

(206) 641-9896 


West Virginia 
Robert 0. Whitesell 
4133 S. Dixie Avenue 
Dayton, OH 45439 
(513) 298-9546 


TRW/ECG 

16535 W. Bluemound Road 
Suite 208 

Brookfield, WI 53005 

(414) 784-7773 


Wyoming-Eastern 


Straube Associates 

7970 Sheridan Bivd., Suite C 
Westminster, CO 80003 
(303) 426-8090 


Wyoming-Western 


Straube Associates 

3509 S. Main Street 
Salt Lake City, UT 84115 
(801) 263-2640 


Canada 

Renmark Electronics Ltd. 
180 Yorkland Boulevard 
Suite 1 

Toronto, Ontario M2J 1R5 
(416) 494-5445 


Renmark Electronics Ltd. 

357 Dufferin Place 

Carleton Place, ONT K7C 3K4 
(613) 727-0320 


Puerto Rico 

Electronics Sales Assoc. 
Calle 203 - GO 11 
Country Club 3rd Ext. 

Rio Piedras, PR 00924 
(809) 762-6707, 762-6459 
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International Sales Office Locations 





Argentina Hong Kong Norway 
YEL S.R.L. Tektron Electronics Ltd. H.C.A. Meibye 
Cangallo 1454 1702 Bank Centre Haavard Martinsens Vei 19 
PISO 8. -OF. 4! 635 Nathan Road P.0. Box 8, Haugenstau 
1037 Buenos Aires, Argentina Kowloon, Hong Kong Oslo 9, Norway 
46-2211 3-856-199 472-106050 
TLX 18605 TLX 38513 TLX 71860 
Australia India Portugal 
Total Electronics Accutrol Systems Pri. Ltd. Ditram LDA 
P.B. 250 Post Office, Burwood Express Towers, llth Floor Av. Miguel Bombarda 133 
9 Harker St. Nariman Point 10 
Victoria, 3125 Australia 03-679306 Bombay 400 021 Lisboa 1 Portugal 
61232884044 India 19-545313 
TLX 31261 2020118 TLX 14182 
; TLX 953113731 : 
Austria Singapore 
Transistor Vertriebs GmbH Ireland Seamax Engineering Private Ltd. 
Auhofstrasse 41a Neltronic Ltd. 80 Genting Lane 
1130 Wien, Austria John F. Kennedy Road 09-04 Genting Blk. Ruby Ind. Complex 
222-829401 Naas Road Republic of Singapore 1334 
TLX 133738 Dublin 12 747-6155 
2 Ireland TLX 51147 
Belgium 01 501845 ' 
Sotronic S.A. TLX 24837 South Africa 
Rue Pere de Deken |4 Allied Electric (Pty.) Ltd. 
040 Bruxelles, Belgium Israel P.0. Box 6387 
2-7361007 Talviton Electronics Ltd. Dunswart 1508 
TLX 25141 9 Biltmor Street Transvaal, South Africa (R.S.A.) 
P.O. Box 21104 §2-8661 
Denmark Tel-Aviv, Israel TLX 425559 
Dansk Komponent Import Aps 9-44-4570 : 
Jaegersborg Alle 16 TLX 33400 Spain 
DK-2920 Amitron, S.A. 
Charlottenlund, Denmark italy Avenida Valladolid 47-A 
-640-099 Dott.Ing Giuseppe De Mico Spa 2800 Madrid 
TLX 15474 Viale Vittorio Veneto, 8 Spain 
: 20060 - Cassina De Pecchi 1-247-9313 
Finland Milano, Italy TUX 45550 
Turion OY 2-952-0551 
P.0. Box 24 TLX 330869 Sweden 
SF-00781 Helsinki Martinsson & Co. Instrument AB 
Finland Japan (Opto Products Only) 
0-372-144 Nihon Teksel Co., Ltd. Box 960 
TLX 124388 Kyoshin Building S-126 09 Hagersten 
Shibuya-Ku 13-14 Sakuragaoka-machi Sweden 
France Tokyo 150 Japan 8-74-0300 
i ae ; 3461-5121 TLX 13077 
, Hue Ernest Lognacq TLX 23723 
92301 Levallois-Perret, France Hee ate 
TLX 620630 Tess-Ko 8-10? 54 
Germany ea Stockholm, Sweden 
TRW GmbH 027542454 ST 
Sn be TLX 78723231 
8000 Muenchen 70 German F 
reat of : The Netherlands Hsteclars (oto Products Oniy} 
TLX 5213456 Koning En Hartman N.V. ine 
P.O. Box 125 
Nuemueller 4901 Langenthal 
Eschenstrasse 2 30 Energieweg 1 Switzerland 
8028 Taufkirchen area 69-281122 
Germany ree aa TLX 982550 
Aas LX 38250 Baerlocher A.G. 
(Power Products Only) 
Getronic New Zealand Postfach 578 
Warnstedtstrasse 59 Professional Electronics 8037 Zyerich 
2000 Hamburg 54 P.0. Box 31143 Milford Switzerland 
Germany 22A Milford Road 142-9800 
40-5404046 Auckland, New Zealand TLX 822762 
TLX 215032 9-493-029 
TLX 21084 
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Taiwan 


Sea Union Engineering 

P.0. Box 45-95 Taipei 

SF, No. 162 

Chang & East Rd., Section 2 
Taipei, Taiwan R.0.C. 
2-71-6856 

TLX 24209 


United Kingdon 


MCP Electronics Ltd. 

(Power Products Only) 
26-32 Rosemont Road 
Alperton, Wembley 
Middlesex HAO 1RU England 
01-902-5941 

TLX 923457 


Norbain Electra-Optics 

(Opto Products Only) 

Norbain House 

Boulton Road, Reading, RG2 OLT 
Berkshire England 

734-864411 

TLX 847203 


Yugoslavia 


Transistor Vertriebs GmbH 
Auhofstrasse 41a 

1130 Wien, Austria 
222-829401 

TLX 133738 


Northern Europe 


Steve Couchman 
TRW Optoelectronics 
15-17 High Street 
Bedford MK40 1RU 
England 

(234) 21 77 11 

TLX 825553 


TRW GmbH 

M.H. Trompstraat 8 
3143 AP Maassluis 
The Netherlands 
(1889) 20921 


Central Europe 


Reiner Dollwetzel 

TRW GmbH 
Konrad-Celtis-Strasse 81 
8000 Muenchen 70 Germany 
89-71030 

TLX 5213456 


Nikolaus-Lenau-Platz 17 
7032 Sindelfingen 
Germany 
7031-33-01-11 


Wilmersiek 2A 
4920 Lemgo 
Germany 
(5261) 12-99-2 


Southern Europe 

TRW Composants 
Electronique S.A. 

212 Avenue Paul Doumer 
92500 Rueil-Malmaison 
France 

(1) 75-81-240 
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Leadership Through Technology 





As a valued TRW customer, Most of the information in this data book is there because you, our valued customer, wanted 

we want your opinion... it that way. Through many years of working with engineers, purchasing professionals, 
electronic distributors and other key data book users, TRW has successfully maintained its 
position of leadership in the literature that presents and describes its products and capabilities. 


If you have identified a way for us to improve this data book {or perhaps you have spotted a 
typo that should be corrected on the next printing), then, as a valued TRW customer, we 
want your opinion. 


The form below appears for your convenience, or simply drop us a line at the address below. 
Thank you for being an important contributor to TRW’s Leadership Through Technology. 


ee AS A AS A ARN SRE SS SD ES SE ES LE A A A A I I SS TE A SE ED SY EE SS EE MANNY YS ee EN RN A IS I A SEE SRN ANE AEN <I CORSE OUT SOAR SLO SAR MERIDEN Set MCI nour? 


CUT HERE 
| have found a way to improve Comments: 
this data book: 
On page No. 
Part No. 
Your Name 
Company 
Address 
(eee ne ee eee ne (|: een oe 
Mail To: TRW Optoelectronics Division 


1207 Tappan Circle 


Carrollton, TX 75006 
Attn: Marketing Communications 
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